PEPTI DES FOR VACCINE Field of the Invention The present invention
relates to conpositions conprising peptides for 5 preventing or treating
allergy to house dust mtes, and in particular to optinmal conbinations of
pepti des WO RBWEMti ng or treating said allergy. BacKyiuGBrossfozsne
Invention tOT-cell antigen recognition requires antigen presenting cells
(APCs) to present antigen fragnments (peptides) on their cell surface in
association with nol ecul es of the najor histoconpatibility conplex (MHC). T
cells use their antigen specific T-cell receptors (TCRs) to recogni se the

antigen fragnents presented Eﬁl%ﬁé@%}{§ﬂ@l&%wgm tion acts as a trigger
to the i nmune systemto gener ponses to 15 eradicate the

anti gen whi ch has been recogni sed. Recogniti on of external antigens
by the i 843 tem of an organi st such as man, can in sone cases result

in disease —Qﬁmm Y %¥pi ¢ conditions. Exanples of the latter are the

al l'ergi c di seasghe peGnd chivestichSbRits o @nfokitiofleéiBirlsideSepfidbs 3 € gi C

rhinitis. In this group of diseases, B |ynphocytes generate 20 anti bodies
of the | §E ME§vEBRDArrehnEmSIE M hetse Bl enistand Ampiriicdentp wpdmaint i gens, whi ch

are ref e oyl dPba R0 E S B5llok FLASDS.flgs, t hese mol ecules el icit

an allergic response. uctron o erg n-specﬁ?ic | gE i s dependent upon
T I ynphocytes which are also activated by (are specific for) the allergen.
Al'l ergen-specific IgE antibodies bind to the surface of cells such as
basophils and mast cells by virtue of 25 the expression by these cells of

surface fe%@i&?ﬁ&dfdm;ellﬁ&mion Crosslinlcing of surface bound I gE
mol ecul es by allergen results in degranulation of these effector cells
causi ng 1f el ease Tokljapfigearpeaenition maires astigenguetrnbng ¢alls (ARTHd) present

5- hydr oxt r ypt am IRl i.at the sul phidoleukatrienes. In
addi tion toﬁ?%@ﬁ%&rﬁgﬁ%gﬁp Bg%%ﬁ?g)e S"é:gl'; ?ug?agg%q%gorcéﬁt@n a‘f&she%%%%m?d#&ﬁch as

ast hma ar e mediarhisedoeripasis liycohpkexi(RiEDeN dehtuse et Stigd dpecigt T-degE- nedi at ed

di seases are cur r&g# treated with agents which rovi de sgrrptomati C
relief or pPrev@miioRs) BIEMENES e RAISIFRAEGENT Brearuecit ie S B nes, 2

agoni sts, 384.ALMCAGOILd C105485 BleSSmuhds3ddi tblg%'@ra@a%ge%%égga&sésttsd di seases
are treated by desensitisaflion procedures that involve the periodic

i nj ecti dh cfadwpledhopniicerowpishdat eeprecegtitedct s. Desensitisation treatments
may i nduce an | : tes with LgE for all.ergen, or they
may i nduce spec?‘%o%l{éﬁ%%?g%grg@m%%%ﬁggg ek’%ﬁ”é’ie(%%sl% Hfa&ns?/r thedi s of | gE

di rect ed agaihnstmasl ¢arigemme dResrefudrimditasty, kAdwER AL atbsicnot al ways effective
and poses the _risk_of provoking serious sjide effects, particularly general
anaphy! act icenddlppzsk E f\*ﬁﬁgs ‘éé)l‘He Bgerfaé?ﬁlfaﬂ?ﬂu"é@e?s@ééfé’?ﬂdéw#%éf?ﬁﬁel y and
treated W GBradhenal diRgic AitiReraREY Hotp bf SLARNE 1hhgtoYRULdecr ease 10 or

elimnate the unwanted all ergi c-immine response to a particular allergen,
wi t hout 2@l teitiodiys ohéeilgheinss (mdaisens)i which nderiemal pdarivgh astigeny elshor
triggering_an all ¢ .response,..itself. |d . be o .eat nefit to
allergic i r%la |r3§56(g{og¥l%ns gorﬁeﬁiéﬁas%r‘%fﬁss?né&é%ﬁ%sg néoﬁ%cuaeﬁgég??é@%g’? ecogni sed as
a maj or causgomst PBlodedtPnefdilagasescifio IdRigdasndad ugei TiBphdcited udi ng ast hna,
allergic rhinitis and allergic 15 dermatitis. Twg closely rel ated species
of mite ar &@MHBIFHY HHKAtPSPY tarsPREP Tt (e gRerRe SdletrsaPeR ezl | er gy

wor | dwi de. . fifiRaRs Bing 1PBITBIRRRAGAI:A8S RILSEAAYS Sld st (AT %ﬁg‘% paptly in

Eur ope) and Der nga'g gphaggi des fari r?ae (predd(g}rn' narﬂdyti n SA Fi C House dust
mte al Mer geresprsstomin thesg cdidy ¢hsadaderrenspiorsdbelghis fromthe lining of the mite

gut, which are present_ in the faec and are typically referred to as 20
Der p (for D. p gﬁ%%ggioﬁﬁgxsl}lac(%;o&dﬁsg? W%F‘%Bgyfg%gﬂ]argﬁ‘ﬁsﬂ%t eins. An average
mte will pepshitgionpprexd difickk yelkQatsagoalcaRelf iflsneach mkalyat@f sichs |1 fe:
twice its own body ight. One gramof dust can typically contain up to 500
mtes, whi PRMEAREE: T-E¥EOREPIHYNTa R PRdAlor i {})*Fon. The anpbunt of nite
mat eri al  pLAs@RlieddeiRas &8 adMiddh té%-d@%ﬁd&%@éﬂts?@eﬁaﬁ?al%&EﬁEeaQJs a Sl x-year
old pillow can consist of mtes and m'te debris. 25 In a carpet, there wll
t ypi cal iy behbetswenart chgoctamgd bP IGDBdeienésnt peantsquare netre.

Al l ergic diseas rticularl sthma, are a e .and expandi ng problemin
the industrial K lereR et s B 4B A Bl e e X ARET L 00, PO 5 o0
of the population of the nmajor industrialised nations suffers from ast hna.
O those, approximately one fifth will have severe asthma requiring
frequent hospitalisation. 30 The cost'of asthma within the United States
has been cal culated as 512.6 billion (7.9 billion) per year. Figures for
Europe are even higher. A Canadi an study estimated the




costs of asthma as averagi ng 21 per year for every nenber of the popul ation
of the major industrialised nations. 2,000 people every year will die as a
result of asthma in the United Kingdom alone. Asthma is a chronic disease
caused byW&2EY@eE6reactions and irritation within 5 tH&/GepiauaIsory
system Between 50% and 90% of asthmatics who react to airborne materi al
are sensitive to dust mte allergens, and in one British study 10% of the
general population reacted to dust mte allergens. Al nost two hundred
mllion Anericans live in areas severely affected by house dust mte
infestatio %Jn'ig:;t' i - 1.S.:At erl 0 .s.in childhood, mainly

bet ween th;bé{é@gﬂ |(§ﬁ§1t§qgltl)ér§t% Bélfé{é%uggeg‘%u l?iss ﬁ‘ﬁ%h?' elmIS iafeeﬁnghg. A

t her apeut i disamines B2 patistyend gRadorBitbstaoilsd i M@i0sendREGfedsieat benef it
to humans that suffer gr %re at risk of suffering from house dust mte

al l ergy. Sdﬂﬁ?ﬁﬁmfémﬁ? by pescasisafipn Bropesiuees i énvaisderrariogictinigetioner t aj n
conbi nat i ong aRéreRLRI £ @04TRN i . 3 mte
al I ergen (Der pgl, De#rgﬁ?ﬁtf), G%ﬁpggsre%%‘g%n%tggat%lpﬁé%g#ﬁfheegp%? Der f 2)
and Group Iewpanie that cempeibew e leE(Deslieeen, orlesy hay7ndereapgafic suppteasot y  usef ul

ind It S | iy I e aller. . Th id
conbi nat 1 ore-ur ph S0L R Bl Yo F e AT e PR PP e 110y 10

i nduce a cyteelieneis hesgiwagefiettiw dnil gbsep HRPRK if pryvoking bRicRs tige Efr@m @ panel of
house dust mte allereic i gdi vi dual s._ The gol ypepti des of the disclosure
wer e initi ZPTAFUIEEY Beitert anrphilaghic shogk Thissansbe Fie yplsssuseresmehot h in silica
and in vitiemassRESHEMeS: @Mﬂ%@kh&iﬁlm'\ﬁé& L Llegde! CS. See
for exarrple1 Tabl e "3 whi cﬁ dém)n_st ratses t ﬁaﬁ?k%g@fﬁ%%og%%c%ﬁ%pepti des
der i ved!¥ r onrliinatg ey avdntedal engis-ioniie mebpomse vu b papibwaRetgepesitiont MVHC cl ass

1 binding Vs, .. Addi t i onal i.f opes. were identified by honology. These
candi dat e 6@?’3%/ et%f Ilnﬁg%nev%ar‘%w %%EO@%??TﬁI§P UG AL EEB el use in

tol eri sat i essporedlisdif wonlli by cApeaticad®d m&%cﬁﬂw&@eﬁdﬁes to desensitisation
based on pepti dﬁ{@BO | muni sation Iies in how to select an appropriate size
and regi on of t HEUSEJUSTTHESF BSUREsAHN SreeThignd aspangiererwofeberste used for

i namm sat i | ; i I 1S:GrUGI . I f the peptide
5 T00 sl he s A A R RS g e

i mrunol bgi deimatitis pbwe elosdly reldied petd efesitaare raspansitde fpe theanajorfitybhie whol e

antigen is,jntr ced . nto an i.ndiyidual . there is the risk of inducing
adverse r eg!é nsleg ﬁ% %Igeuaélﬁr%sw Oéfr%é”ﬁ(gey Igﬁeﬁm Rﬁ’f"&cﬁo% Ol RIGPOBYSSIE S he

pol ypept i dggedfmitdielydh S6IopSInE TRaHEopREBiRE/RHLE (hrtR gt m T cel |
specificity whilst being smal] enough in size to not possess significant

tertiary st¥HECHr doRaushipir allenas e pHakm et veddream aratties Eonflr nati on of an
| gE- bi ndi N8Rt BRGi ; h ' f e
di scl osure }tlhgroef or el@qg()&,%:&?ﬁ%ﬁrgg%i?gﬁ% |egéaghf§1dga?%§/§ﬁ?%§f<%§%mgfm gasgj acent
speci fi 20 | §er pibelupresnprings) drdes (tfhr Asfanasd) poeting Andvdsasopid widl and

consequent |y .do not cause.si-gni.ficant histam ne.release. An advant age
of the di sBIPSEH&PIOZ 1T#§Y§Eif%°?l)?eg?%s Fay dﬂ’éﬁﬁtsg&éfg‘ PGPSR BRI ar get  Maj or

Hi st oconpaiveighl. id deanpl eXst CAHGDicAD! RatalES to B0 Bliles MAGRA RiE e EERS) are
highly varjable in their specificity. Variability is generated, as with
ant i body nBPe&Fredan twh wilyaegBremaabsnimprsHalayeqridneieasks Witk ige. cel | . TCRs
recogni se i | f.Qr J: |.ecul es
encoded byétﬁ?lgﬂgxe(ﬁg%% g%tﬁal\s/gij }E)Q?Pi;-}lfi2?%(%%%2%%%?%??&8%+§?ﬁ%%0). These
gene pradubtzscagreg thdre wilhiypicaihy echatesent I agi 6,000 setet per'stissmeiré. ypes" used
in transpl ant atAﬁ)n and are also rlef %rrged t 0, as Human gileuko te Antigen

mol ecul es ( HLAS) NURCEREE PR R p astiaadrs hhwuseand peadivs POSR W dual M -1 C
nol ecul es e sERSS ARRA LGS Adivigldg MO 8senai GliteddBarBUR)SL Bf fbei r shape and
charge are only capable of binding a limted group of peptides. The

pepti des bB‘tBH‘H’tIBS’IogWénmiwsﬁ’éh?eg nﬁ’ﬁ%‘“ﬁéﬁ”ﬁé‘@@s@ﬁmaﬁ $ound by ot her
IVHC nol ecu ; | . L or allergen
is taken uibp%goym%%t? iiygoélg\%g@ev?g% ﬁlsgbéggF%Hsnﬂgtggﬁir%g%%qﬁ%ﬁgﬁsggglé%g&?dendri tic

cel | s, 3on6myossofastimawdthopthadesed 2Btes has oeh edubleted ss $Izd/mtiongal ¢y degr aded

within the.cell. The process of degradation gives rise to peptjde fragnents
of the ol BHPLSNAEnFEES T Egrort S0 heRdoh Kiackin Sty BBl e nd
shape, may then bind within the peptide binding groove of certain MHC

nol ecul es and be subsequently di splayed upon the surface of antigen
presenting cells. If the peptide/ MHC %onplexes are present upon the antigen
30 presenting cell surface in sufficient nunbers they may then activate T
cell s which bear the appropriate peptide/ MHC-specific T cell receptors.

Due to the pol ynorphic nature of the MHC, individuals in an outbred
popul ati on such as man will express different conbinations of MHC nol ecul es




10 this brings, it is unlikely that a single peptide can be identified
which will be of use for desensitisation therapy in man. The peptide

conbi nati ons of the disclosure, however, provide a broad coverage of

ef fi cacy over the human popul ation by targeting nultiple different VHC

nol ecul es. A vaccine fornulated wth the peptides of the disclosure would
therefore 15 have broad utility. The i nventors' work has produced
pepti de conbinations with the follow ng characteristics: - the conbination
induces a CytsQiliMend ASREAEMLIN 1 ded¥efop b@PPHeBEr @fthspbjpdaion ofthem a panel
of house dust mte allergrc individuals 20- the peptides of the,

conbi nat i omsjoameustidliatsd wations cHPE PRYPY, evﬁfﬂéfsﬁr‘é%iégﬁ agp KRB BBy des a

conpositio r e in preyenting or treating allergy to house dust mtes
by tol eri sﬂ“ﬁittpdﬁte‘gg’rﬂg??%la#%jg‘at | east one pol ypeptide sel ected from HDVRO3B

(SEQ I D 83), HDMRZRH: {-SERdni: &6ase HIMIOS 1GiGY tebktBiry andHBDNRABAWIBEQ | D 82),
HDMVR02 (SEQ ID 81), SEQ ID 25 NQ s i to 79, 84, or, 86 to 104r£that is any
one of SEQHEDeSREMOD sysiels BeeenP0% 3pd PP%A 2bhmrETWhorfBrda FTSP™S he

composi t1 on, cOMDL &Efiﬁ@éml itd QRO KR EPLHh IS shWRRKeI 08, b8e pol ypept i des
are indepen enfgll y Selecte romany of the follow ng: (i) a polype,ptide of
SEQ | D NO génedal pepuldlidn re@etef itd Jush mimmliengensofslmopgdivg pupdiedaniiiosor ding to (i),

wherein said variant.is a 30 pol ide of .length to 30 am no acids that
conpri ses M@@F’érli"%%?%ﬁ?%géﬂ?ég‘g%b}g?w?%%mg@%ﬁ Wg%t%ﬂ%?' (i); or a
sequence WRLGR;DAS 18hid @ﬂ@haﬁi‘mmmyod, ehaddly bedvetarseaudences of (i)

whi ch sequence I's capabl e of tolerising an individual to any of the
sequences afonfhs pf agerbuf astlinjaisvidelpegit of a pol ypeptide according to (i),

wherein said variant is a pol i f. ] epgth 1:00 . ds that
conprises a r egib‘dﬁ"’r@(?ﬁté? %Itﬁﬁ‘é%ga% Q%bg%@%%tnﬁéogﬂgﬁlg{&?%%? :égg%{ﬂ s&gi@ﬁ(&er : a
fragnent of,a8y B sife of BRUEAEIEST Biffefingy fFomhoassuenhbgubergf. a fragnent of
any of the sequences of (i), which sequence is capable of tolerising an

i ndi vidual to any of the sequences of (0 and has a length of at least 9

am no acid§%m§§d wherei n said honol ogue has at |east 65% honol ogy to any 9
cont i guous =affrfro-aci ds in any of the sequences of (i). In a first
aspect, ;¢here is provided a conposition for use in preventing or treating

allergy to house dust mtes Qhy tolerjisation conprising: i ). @ | ypepti de
of HDM203B mmwmm@%%?wﬂé ‘%PS’“”&“ E‘EP@?RO“SPQB%ﬁ%g?S%‘B&‘%de

accor di ng tQ.(idsoMI8TRbEp §ahd Masdldfkn (Serd Ny PERIGroEp Dludiangth 9 to 30
am no acids at conprises a region consisting of: the seguence of (i); or
a sequence alligei(eas 2aDet £Ysmd 109sd Aeit sy atlereem@EeqlEd 7oK (i) which

sequence i s capahle of .tql eri.si.ng. an.indi.vi %1 2pee of (i), or
(iii) a varﬁaé{}fggg?u%fmﬂd"l’ %555?1?1 ggg%({}%df | r%égghjt%(gjél F}‘?“\t%hhgﬁ njfsgl d variant is
a pol ypept i e nphtidrRReiR dddeulhaasbish afdcdsl bhatir ainptd Hesces cyeginen
consisting of a squl_eggce t hat re%rgi%%g%%s eit gfgf@ugqusggﬁn%gﬁ%%g the
sequence ofreghopscipg Hﬁ‘éi—‘r?éﬂ“ﬁg%feg FefgfE of (i),

whi ch seque.ng.gg.diuascapabl e of tolerising an individual to the sequence of
(1) and has™& 1eng‘th of at least 9 am no acids, and wherein said honol ogue
has at |east 70%dwipkpiesiodtanyscbsomwergindisdy seiecied aeT ¢l emop¥fe sequence
of (i). - -In a second gspect, there is provid a gsition or vector
for use in W%H%q%gog‘rmtg ﬁﬁ@%ﬁi‘ﬁfr?gﬁsﬁifmf’gts ﬁg?p%%l"t ‘Q]g};m?%?%ri sation
wher ei n j.n gl.ace of.<a8y. APexeist Meniakipantchiasmas Hetbingtofaboyed s a

pol ynucl@ot 1 de capabl e of expr eszlg_g s?i d ?I y&%pti de’q@Opt‘igq%%ljélgs; wherein
t he conposi péptidesaieriveciron teoanore geé of BUfiPETAR RS i er ent

pol ynucl eot | de sequence ich e -a_di pelyvpenistde.

In a third gg’ﬂ’é‘&gﬁa‘siaﬁ%r%ﬁ%c’%arlo *?05’%%9"3%3?%‘ gg?b%%%%lgll%%?hgk%set z%e&ien f our and
thirteen polypeptiidesere ihes fudiengorecnpd for pephiaesofh tblesatonposi tion as

defi ned above,” wherein each _different %’ ISyB%Eti de is for sinmultaneous,
separate or sequ-érﬁ‘;fﬁallﬂfyﬁ?q‘%edp}"%éi’ﬁri) 536 ?eéﬁflf‘aﬁ’@ng’laﬁeéiroé’fe?tb “house dust
mtes by, t 05%@%%9@83 n%g%ﬁ%&%i&ﬁ% Bhbhatt Bee BEORUh Jruld AiRfzeh BCI udes t he

pol ypeptideS o on as defined above. ,
the basis for the peptide to be used for immunisation. The size of the peptide of




In a fourth aspect, there is provided a pol ypepti de of HDVRO3B '
DLRQVRTVTPI RMQGGSGS, or a variant thereof as defined above. In a
fifth aspect, there is provided a pharmaceutical fornulation for use in
preventing or treating allergy to dust mtes by tolerisation conprising a
conposition or vector as defined above or a product as defined above; and a
phar maceutically acceptable carrier or diluent, optionally wherein the
conposition, vector or product is forrmulated for oral adm nistration, nasal
adm ni stration, epicutaneous adm nistration, subcutaneous adm nistration,
subl i ngual ckried israeiahtlf 815 peptiferinive small. Bavpenirg werld oot beifeetive in

adm ni strat] L b i j I Lnjection.

In a sixt hgdgsagié}gt%? L%hg?oce%%%ﬁpr @%%g@%pépﬁﬁ%l E?% %%E%fgéggy% eh@fﬂ{gr m ni ng
whet her T estides iviacogned miccanoliyjdent ihde: ia shetedkiaf @diuainguéveepri si ng
contacting said T cells wth said, pol ypeptjde and detecting whether said T
cells are E?aFWﬂsa%uéﬁaWaE%h%l%Méﬁ%e&ai' In a seventh aspect, there

is provigled an g pﬁgbé;ﬂid@@éﬂi@@di_@éloéiﬁé R&VE HtlcRGeMABl ReetadNT kBfli vi dual has or
is at risk of a condition wherein the condition is characterized by

al | er gi ¢ syproifoity wihistbeyomed ceargh ihgns & mht posspdstsignifidantrtgeiary t he net hod
conprising_testi whet.her. .t he individual asTcng ich respond to a
conposi ti ofir & rdg%‘f W@‘gdgg%b\}/"et,he?ﬁ&%%glg&e%og FERHIH aﬁﬁ%ﬁ\%&d’?w@‘ Prdi vi dual
has or is attheiwblsleaholbduts. Tha pbiynephdesafttheonadidiraigieird ddndti@lck response to
said conmposition is neasured by contacting the conposition with T cells in
a sanpl e t alesifica srassifking pf pdia¢ent spsaidc 18B melecuishan alischctay mest et
conpositjo ‘ ! r " - i_0i et her or not any
of the Eldcgﬁa‘%ggékgﬁs ?Err(%lséq%g;c'it%’a% Q?ﬁ%%%lgl e%ﬁ@ﬂ&%ﬁ%gyé\}%@ ‘her or not a
T-cell imune resahas@age sf ths disdodureis thd sty of the peptides taalirogdig Birdetaspect ,

there is provided the conposition efi ned above or product as defined
above, addMEiJ‘H_ P‘EW%H%{@%&WBPIQX f@%tcﬁé‘?m%f%?pgﬁfﬁa@e%o?s&r&'@ﬁ) #6r use in
tol eri si ngpamJ Adhk ddkic bcthey by RO¥RSRE JiRlabagn. Description

of the draw ngs Figure 1 - Sequence conparison of Der p 1 versus Der
f 1 (Fig | Aolechs, pugiegmascchmbinktion ¢ng WiB)in &ndeDEFCRs recagrisus Der f 7

(Fig 1Q, Regions,cantaining epitopes . are highlighted i rey. .L.ocations of
Speci 1185 paptieacL o ny PN eREiesroaPa Y Raledbs P00 o B T o T el ow
t he sequendgjorHstioS@AsHEBLRY Obmplek (MHIC)i Shdsbgetubbduedlatey/thaaht abl e sequence

with NCBI Accession No. P08176. The corresponding sequences for Der p 2 and
Der p 7 (Tawieubs thet vaes o ALEES HIPEhH IS It apopizsatinanpaoas; refeaspect i vel .

e ek e TSR R e T e
Q6456. intarcﬁirgmbéy. mcﬁﬁm Miie ;r}m&oubnlpag;ess(qjepiiduchimdinigl gﬂomasgaslﬁdnsi ve to
(i oo, P 220, LOPAL SN 00 TERRU B0 ReaicLLon 1
responsi ve 1he pehtfaber &Rkl b&gﬁé MIEC 5107018 % 4v01R8 nSks bR He e bpmnaeasured by
production of 1'L13 or | FNgamma. Description of thé sequences nenti oned
her ei n MHEE®I4®INOS: Ito 104 provide the pol ypepti de sequences of the
invention as set,,out in _.Tables, 3 8. SEO 1D ! onwar ds ..provi de
addi ti onal sequgﬁrlcze'gs'f1 .pri}"lﬁel?gaileﬁugdg uétggscarnl p%%nno%@%gﬁ%"sﬂ%e@n‘{\%% [fOHEn g

i nvention eenesingzcpepth aeB anthocnsd) dealritersllghopepidsdas nadiphagan be used
in tolerisation. Séj,ch pept i dles maye(?or&grl se, lcon5| st of, or consi st

essent i &f | yhegpolerae Segnardsalsirgied wiambherelh - Thoperss Qisematayogs), HDMVRO1
SEQ D | o BE Tt T8 g sr b A Rt | eeL oI B 88D No s
to 104). Varzkarsgeahd shupsensgypbai find wpbintthelpsptidayindinggrdiee wé ecttaidThe vari ants

may conpri consist o QL _consj.st. essenti al.l f sequences which are
fragnment s }?Hgir? %‘?“?eiﬁﬁ}ég? S@ﬁiﬂuF’Blyl\%pgangtuBmig’ﬁ% “fidndtEgties of any of SEQ
| D NO s |t grek€rkinglcailonEhe ppoide VBT chRplek Ve bictdht ifdrah&gndg@na conposition
for use in 15 preventing or treating allergy to house dust mtes. The

conposi 8§ omresypfingaell yuEsar b TUeBES ity ghat thereassvaie dupells Mgk, si x,

seven, eig I Ll Hecinnet ptides, up to a maxi num of
thirteen. ﬁ%&&?%é&m%%ggg?ﬁﬁ Zﬁ%%: Sgitio%%ég&!fgges bet ween four and
thirteen pol ypeptides. The pol ypeptides are independently sel ected from any
of the follow ng: 20(i) a polypeptide pf SEQID NOs 1 to 104; or (ii) a
variant of. a pol ypeptide according to (i), wherein said variant is a

pol ypeptide of length 9 to 30 am no acids that conprises a region
consisting of: any of the sequences of 0); or a sequence which has at

| east 65% honol ogy to any of the sequences 25of (i) which sequence is
capable of tolerising an individual to any of the sequences of (i), or




whi ch sequence is capable of tolerising an individual to any of the
sequences of (i) and has a length of at | east 9 am no acids, and wherein
sai d honol ogue has at | east 65% honol ogy to any 9 contiguous anm no acids in
any of the sequences of (i). 5The invention also provides products and
formul ati ons conprising the pol ypeptides of the invention and conpositions,
products and vectors conprising pol ynucl eoti des capabl e of expressing the
pol ypeptides of the invention for use in preventing or treating house dust
mte allergy by_tolerisation,.Such tolerjsation.w. | i.cal,ly be to an
epi t ope (for exEWﬁVb&Sp °§W5§?EF Og%Fﬁgigfn%FgggﬁF}%%Bg%§dof 10 SEQ I D

NO s |to 1Q4nReRtheRad haoREI ke difRHPodmbiftoHPoMAMnEIoups ch dust nite
al | ergens The major allergens of the House dust mte include the

Group | dugteinrieti suzihden Siras diffeent YIHC npigcutes ppn bigd difisront gerfiden{TP® al | er gen

Der p2, r f 2 nd Ny! | en. tRhers.pg L. Der 17),
\(/\/ner e!on De epsmr’f')mogﬁ%ﬂ%ar%{fonﬁégizgg?%a%ﬁfﬁgfé ﬁ]tg“% otgg’idrllﬂ‘"ri“(ﬂt is a :
honol ogue defilidiNgwilt OmIE: 2 piffereonyssioe! aeaptides bfard itmteirdEFect i vel y. As
shown in Figure |, each of the Der roteins is. highly honol us to its
corr esponpliﬂgfdeqwis- fdeﬁPﬁ%a_é‘Pﬁ9fﬂfﬁ%ef§aégf{}g¢1*g’1r@8fﬁ)?quiiﬁﬁ’g‘ﬁ%l%aﬁjoﬁ | I - bi ndi ng
T cell epi tp%ggﬁtl&lr s%]pﬂﬁsrrtnhi?ﬂlrﬁd’réHif@&ltﬁh%nﬁp&@@ﬁﬁfn\ﬁﬁ‘éﬁﬁﬁta%%iﬁ he Der p and

Der f honol’og-ues of a given protein. Peptides derived fromthe rel evant
regi ons of strains eXiabglaery proe) Onnhelbaghs of diffeeentidl MbtCerxpragsion heiveor D, f ari nae

are therefqre suitable for use.in prevent.ing. ar treating.h e dust mte
all ergy by ”E“ﬁ?“él’?l%%’ﬁ& ‘g‘ﬁ re?hﬁgﬁ@?%%ﬁlﬂpeé’&}g? gzr%%%ngag réa?cgngar%l.ogé?'%}ﬁ arly

pept i desy depk yaged [ sdifelyel: @ wmble Pep@icans befidatnieincR will Beveiskher speci es
are 25 suitable %or use in preventing or treating house dust mte allergy
by tol eri sdbi émenstisehe reppinZna@ust nite all ergen, and peptides derived
fromthe rel eva reqi A i L re suitable for
use in preventi ﬂ’é;e %?gygggTﬁhat%hghgegggﬁg%)g%?]t@ﬁaepﬁ?!ggggé%?oo erisation to
the G oup Zolstsge dlichRaal bes gerhumbh eofilatin bl tatgengyedtiple diffeystMHAe prot ease
honol ogous to papain. This 30 enzyne has been found to cleave occludin, a
protei n corpaierias. Hrvarginedprrliated with the prPliqes Rt the girslosurriwouddherg|oge one

possi bl e_r 4:he allergenicity of certain enzynes. By destroying
the int gér ﬁ?‘;gg%otd?hgﬁ?i ght junctions between epithelial cells, Der p 1 and
Der f 1 may gai Mhatmeonived’ varicks producel rapile beshbinstioanwithére jollewst i ng cel | s,
resi dent mast cells, and eosinophils. The function of the Goup 2 allergen
is not knoWrE2agPEfSSyh Der p 2 and Der 5 f2 show di stant honology to a
family of 1ipid-bi pdiBgbRaesEihases Seyttiint gpdev el ShipnpropsppasE t 0
stinmulation wth Der p 2 in vivo have been shown to_ represent approxi mtely

S ,
one third of the tsttctsigmuaPREST RAFLASE M5 aErsifiPUYEBHS Wi t h whol e nite
extract A ; 1000, 0f ke LAl al lergen is al so not known.
Serum | 3& | evel s |tril1yl}§p&r%§%g{rlfge toms?%rsru at Plone with Der p 7 in vivo have
been shown to repERF@Rly, ARPsrosniaibabsuropevide$ blompositive fératsalin ser um | gE

response to stinmulation wifth whole mte extracts. .The pept.ides of the
i nvgnt i on aPTEVEAERE (RUCH RS ﬁ%aﬁfﬁﬁém%ﬁ’&iﬁgg“ﬂ mﬁsotl}%ognéaﬁan E?%B‘BS‘%% %HQ}E%SI mte
al | ergens ag, ag@;@%%% d@;@%@%o% HOMB03H fieed eb 18), Heawtdids Boamdsdhs

"pol ypepti de I nterchangeably herein. The above proteins are al so
referred t oHBSEMISHSES [Dt¥re EPMadhe ID 82), HDMPI2LSER IPB18. &P Ddut t he

sequences of _the i,des . of i hv ' i Rl y t r protein
From whiSh DA BoRE Pagragn Vet RERhE st KL g 1) §3 Rk
arranged i_nth@@iof.S’I“yﬂiéhllﬁ,&ﬁ&\ccﬂﬂﬂadsiubhepmp@ms aslegy éne olppeptideeniseireted as a T
cell 20 epitope through use of peptide-MHC bi ndl‘ir%l? assays. The | ower
sequence hapo!reetidescirepdeRenpsptly sHEsEt BOT BBAF &6 MPMS t he sequence of the
alternative prgtein jn t | Busd s eoal d,ergen G oup. For exanpl e,
pepti de HDIVDl(llcjn Tgﬁ):ogfpiﬁ?ee%ilfégg from Der P 1" the honol ogous sequence

bel ow it deri\#p fromribenft pdlyp@BdPepbidies lodibiviratin ong variant is @The

conposition typically copprises a caonbination.of at.|east four different
ponpepFWdeBO%?q¥*%Dgh@@ﬂgﬁ%ggmBWOFS%gﬂ§g%FWﬁﬁ$%?m@ﬁ?f?%%%ml%%Terent

pol ypepti des. Accor.di agldf thel Bgu-eenRASHdron of the invention may consist of
four, five, six, seven, eight, nine, ten, eleven, twelve or thirteen

pepti des. 30 The conposition of the invention may typically conprises at

| east one pol ypeptide or variant thereaf (for exanple a functional variant)
selected froma peptide which WD 2009/ 022156PCT/ 6B2008/ 002780




derives fromeach of Der p 1, Der p 2 and Der p 7 (or the Der f
equi val ents). The pol ypeptide conbinations in the conposition of the
invention are selected to provide as broad a coverage of the human
popul ati on as possible, i.e. the conmposition of the invention will produce
an i mmune response in a high proportion of dust mte allergic 5

i ndividuals, preferably nore than 30% 40% 45% 50% 60% or 70% of dust
mte allergic individuals in a panel or popul ation of such individuals. The
nunber of individuals in a population of dust mte allergic individuals my

be any suitabl e nunber ' A b, , , 80, or
at | east 100 indivi dl;%aSF%&%?ge %%%%?S%E ’t“ﬁ'g%gép%%‘é?i?&f‘%g% o?/t%& Sgﬁfeg?eg

frequenci es within thkeangh sefueficeaguaasic e tdleridgifadn iadeiduepivesent at i ve of
t he Caucasi an popul atj on. Refer?nce popul ation allele frequencies for 11

conmon DRBL al | el e f 4R 1508€ceyE (difwn in Table 1 (Data from FI LA Facts

Book, Parham and Bather) oféfgﬁy;segmpa%b&ﬂdﬁfgggtig,t\b@erha\éﬁa%@mwaOI cally
conprises at l[east one pol ypeptide selected froma pol ypepti de of HDVRO3B
(SEQ | D 83)polHPhedof(1SED ¢ D Bldmind Bi¢DVREIMESES 4 D0 condibive®ba ( SEQ | D 85),
HDMVRO3A (SEQ I D 8%) or a vaéiant t hereof The conposition preferably

conpri ses attateEss M2 FRECSTH E8Dr four pol ypepti des i ndependently sel ect ed
from a pol ypepti de. ofy ﬁ%&&@éﬁ&ﬁ&@hb RB3ices HDYRQ2 (SEQ 1D 81), HDMRO1 ( SEQ
| D 80), HDWO5 (SEQ ID 85), HDWMRO3A (SEQ ID 82), or a variant thereof, with
the proviso that no rdiEmalesn oohBagwiny peEtidfdhomasmcesrliant of SEQ | D NOS:

82 and 83 is,selected.: rid . I : \ D) are
HDV2O2D ( séé’“%ﬁ“%%‘;‘“%i%%ﬂ@t @E{Kﬁ’)s%ﬁg ﬁ@%‘g%‘% ég%\qz(%%%éﬁ%icﬁ\ﬁ‘p MBAE) and
HDVRO2H ( SEQdIHas 3 OhipthEdFIsNREd: NEAE)q acidsi artl altegeinrseid Gatiobryse bés 4t hestHDVR202
sequence. It _is envisaged that each of these sequences can be nodified to
add at | eas®S’6REMPREY OB FROGUGPUF FEPAFEES Ht 2 SAEP6TS € Wer mi nus
selected fromR K, H E and D. Optionally, the conposition may
additionally conprise at |east one additional polypeptide selected froma
pol ypeptide of any of SEQ ID NOS: 5, 51, 52, 100, 101, 72, 73, 74, or a
variant thereof. The at |east one additional polypeptide is preferably a
pol ypeptide of any of SEQ ID NOS: 51, 73, 100 and 101. 300ptionally, the
conposition may additionally conprise at | east one additional polypeptide
selected froma polypeptide of any of SEQ ID NOS: 1, 9, 21, 24, 48, 54, WO
2009/ 0221. 56PCI | GB2008/ 002780 56, 57, 62, 63, 65, 76, 84 and 86, or a

vari ant thereof The at |east one additional polypeptide is preferably a

pol ypeptide of any of SEQ ID NOS: 63 and 65, or a variant thereof

More specifically, in one enbodi ment, the invention therefore provides a 5
conposition conprising between four and thirteen pol ypeptides, consisting
of: a) at |least one of the pol ypeptides of SEQ ID NOS. 83 and 82, or
variants thereof, preferably SEQID NO 83; b) at |least two of the

pol ypeptides of SEQ ID NOCS. 80, 81 and 85, or variants thereof; and
optionally ioc) at |east one of the pol ypeptides of any of SEQ I D NCS:. 5,
51, 52, 100, 101, 72, 73, and 74, or a variant thereof, preferably SEQ ID
NOCS: 51, 73, 100 and 104 or a variant thereof; and/or d) at |east one
of the polypeptides of any of SEQ ID NOS: 1, 9, 21, 24, 48, 54, 56, 57, 62,
63, 65, 76, 84 and 86, or a variant thereof, preferably SEQ I D 15NCS: 63
and 65, or a variant thereof. In other words, one specific enbodi nent of
the invention provides a conmposition for use in the prevention or treatnent
of dust mte allergy by tolerisation conprising between four and thirteen
pepti de sequences, wherein the conposition consists of: 20a) at | east one
of the polypeptides with the foll ow ng sequences: HDVR0O3B

DLRQVRTVTPI RMQGGSGS (SEQ | D NO 83) and HDMRO3A DLRQVRTVTPI R_MQGGCGS (SEQ I D
NO 82); or a variant thereof, and; b) at |least two of the pol ypeptides with
the foll owi ng sequences: 25HDVMRO1ESVKYVQSNGGAI (SEQ I D NO 80);



RDVR02DEFKNRELMSAEAFE (SEQ I D NO. 81); and HDMROS5SYYRYVAREQS (SEQ I D NO.
85) or variants thereof and optionally; c) at least one of the

pol ypeptides with the foll owi ng sequences: 30HDMXOAREALAQTHSAI AVI (SEQ I D
NO. 5); HDMBD RNQSLDLAEQELVDSAS(QH (SEQ ID NO. 51); WO

2009/ 022156 PCH £824 88§/00 266801s hiDWoBEERNCBh RisAEQEOY DEASQrev e SE o1 tBraN@e 52) ;
HDMOBVEQEL VDSASQHG (SEQ | D _NO.. 100) ; HDMBW ELVDSASQHG (SEQ I D NO. 101);

. 100)
HDML 01 NY &g EnvSeA Rt AniE s e IPIeIREON POTPISIIBLO1A NYSQ YPPNVNKI REA (SEQ I D
NO. 73); and / WK %@%@Qﬁ]ﬁ) ] rof@ vari ant
t hereof , and/ gri; lgiﬁ)aepﬁﬁgfs{gBone ck?f t he pol yp'eél?l?égeczé%m(}tghothe fol |l ow ng
sequences: HDDIH RRMIRA/IRIRpSEQ@BIND0 1), WhtoHDMId AKREOLEEAVFEANQNTK ( SEQ
| D NO. 9); HDWASTAI FQDTYRAEMIK (SEQ I D NO.. 21); HDMb1A VDFKGELAMRNI EAR ( SEQ
ID NO. 24); HM%P*}%LMM é"{}g@&%l S A SO BONEB A TRATAREQSSRRP

(SEQ I D NO. 54); 15kﬂquggg;gyug%i§@f\mm (SEQ | D NO. 56); HDML9A
DQVDVKDSANHEI KK (SEQ 1'D'NO. 57); HDMVR3CGLEVDVPG DPNASH (SEQ I D NO. 62);
HDVR6BGVLASAI ATHAKH Rs¢BEQed Bhiddhasd)least 70% homologDoBBasREEKeM GRVGDANV ( SEQ

I D NO. 65); 20HDMLOZ2A, | EG SNYS EO I D NO.. 76); 04SAYLAY LDLA
(SED 1D ND. ) and DBy CHbise SonisEe T s B R SR o o

thereof.*E = am noby{ysic acid. It will be appreciated that (a) to (d)
above represent stringent and thth 25 selective criteria for the
i dentificati oniidfa suantdi epdwrdpiidasicordingfo theviersie pid sarianteya exanmpl e, i f

“mventon ¢ hertoasar e B RERA 5 SnoB it FIFE R, hOMAE = ARUPNEERuRL of 0°

i nvention ther® 'on posSs nati on 0 choose
from By cont r@g{wncgrthgtseﬁg@@ﬁﬁgle};ﬁl@; consi der an exanple of a conbination of
ei ght pol ypeptides in which the above criteria are applied. For exanple,
consider a 30 conbi-rdtdssrenhheiheperuenee 41k 80 ng pol ypepti des are sel ect ed:

i) any two of the polypeptldes,9fSER bRLNOG AR fand 85 and at Ieast one

which sequence is capable of tolerising an individual to the sequence of (i) and has a
length of at least 9 amino acids, and wherein said homologue has at least 70% homology

to any 9 contiguous amino acids in the sequence of (i).

In a second aspect, there is provided a composition or vector for use in
preventing or treating allergy to dust mites by tolerisation wherein in place of any one of
the polypeptides as defined above is a polynucleotide capable of expressing said
polypeptide, optionally wherein the composition or vector comprises between four and

thirteen different polynucleotide sequences which each encode a different polypeptide.

In a third aspect, there is provided a product containing between four and
thirteen polypeptides, including a polypeptide of the composition as defined above,
wherein each different polypeptide is for simultaneous, separate or sequential use in
preventing or treating allergy to house dust mites by tolerisation, optionally wherein the

product further includes the polypeptides of the composition as defined above.

Tn a fourth aspect, there is provided a polypeptide of HDM203B
DLROMRTVTPIRMQGGSGS, or a variant thereof as defined above.
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of the polypeptides of SEQ ID NOS. 82 and 83; and ii) two further

pol ypepti des selected fromthe polypeptides of any of SEQ ID NOS: 5, 51,

52, 72, 73, 74, 100 and 101; and finally iii) two further

pol ypepti des selected fromthe polypeptides of any of SEQID 5 NOS: 1, 9,

21, 24, 48, 54y a%ifth abplct,8Rere 83protided 4 phiithaaaticdbforBakeidn dot wHoh a

seI ectl on, the nunber of possible conbinations represents |ess than 0.0006%

of the tEFEIEIEREG EBiBL é%%y Hadysbmdtes by fRFISHPE EPTETIHBE 8 FHARYLYYOL he

i nvent or il h pcularly

pr ef errezj %éﬁ%sl%%?tn?(g%&do ﬁgg %‘}af%seent ?%%%‘%ﬁ%?‘?%gg orag%gi%él?sts of the

poI ypept ladeptadle ¢RI QT d(l&E(@ diiDio8al)y whibhROBBchBRG3itid, 83)tpr HiQWBALt (SSEQ | D
QID HDMLO1A (SEQ.ID 73), HDVR6EB I.D 63), HDMB5A

(SEQ | D %e)muﬁ%rﬁtaqum e%ewwée@ Wawgm@l&trat&n GRIFPgRE taﬁgfrema‘fm

Anot her pref @I6e &i%?ﬂsﬂétﬁdrpgulﬁf gﬁQ%dhﬂ’ﬁ@t?étio%”nﬁx%Bﬁﬂa’f@&mQ{ istl@pgi sts of the

15 pol ypepti des of HDW201 (SEQ 1 , HDM2O3B (SEQ I'D 83), HDW05 (SEQ 1D

85) and HDBMABWIHBERatitn ﬂzﬂfo)admlmstratwﬁlbbpﬂtaﬂattom driey imjlectve. t he conposition

may optionally conprise further polypeptides up to a total of thirteen

uni que pol ypepf L dgsh as-'p-@@csﬁefé% b%ﬁdeﬁ%ﬁﬁ%ﬁd ﬂ%ﬁm&%‘fé&t@mﬁﬁuﬂg’ wiksthet T

typi cal | y hormol ogues and/ or fragnents of) the other sequences, i.e. 20 SEQ

| D NOS: Icelds m@@gnizmolw&pndem émggbowd@nmsymﬁ@esg aalrlé"amls sethect ed.

The further tides fu nal var s of e of. .t he
pepti des 8’?‘%@% IESFW@%S‘F %%5’ et&‘%%sea“?ﬁ e?RSBW?)aZ?é?Bﬁ%aéd W‘%’gd‘Fdentl cal
to any of SEQ 1D NOS: 1 to 104. The conposition may therefore conprise up
to thirteen dilfheeenth mb@tpfépltﬁislewvabd@ﬂcwV@eﬁnﬁﬁhoéﬁﬁd@ﬁﬂ@m&v{hm I'to
104. However,. th tion 25 furt tides.do n eed .tto be 100%
dent | caroti R SRR 4 Wia BRI Lt QP8R R 00, "Bs0e
conti 'gﬁili‘é*’%:r‘?i%ﬂfﬁ@ac? ggngﬁ‘"’ﬁf“%e o SEo I L ““ﬁ%ﬁﬁ%ef%&*l%%"“‘ﬁ%‘%’d e sel act ed
anongst tiréing mévtb@nélleyn@éndeéltle@ Tp"@ﬂ? Wélmh raéy(%l)i 0 FIeBPOTHIR ALiRWEd ani no

aci ds may, r i ds to any
30 of théibw ?D cu ewg}ﬁ%taﬁ%%%%m %&1‘98&1 ha90¥ ﬁxﬁ%k(rggés% p c%almé]{c}rrpom tion
may opti apabhallyooesih 2€7-tell tdspdnsp ol seﬁxemmptesumps maa;r'ed)bﬁbmﬁﬁctirﬂglﬂﬁd een

uni que pol ypept. des wherein the further polypepti )conprj se a
sequence qqal@pﬁamawtbéfa%qﬂ‘*ee@/&eealﬁéﬂ% fiog A st oo U3 erﬁ% it ‘61?10%

cont i guo 1941 SE BN iR N0, %k/ﬁ‘“{ ed in
(a) to ﬁogvglégg(ﬁgdsg%n% ?é/a?glﬁg 36 amdno ac?lﬁﬂs |n¥tﬁeeng h erein
each di fftleaf Ertllpot yinephiaendshdrary éﬂtwnilmagethﬂ:ﬁ],er sepeiral-eclbmmenuent i al use
in the preventi,on or treg?errent of dust mte allergy by tolerisation. Ito
104 10 Iﬁeﬁ?BF%eIEI@feéf”}tofﬁ 8f-ore, the invention provides a product

contai ning between four and thirteen polypeptides as defined in (a) to (d)
above; and optlienaighth aspedt, fAede ypopiaddec congpgsitgarmsrdesinedatorgoence havi ng

' any of Y O 100G Sttt Fomarane ade e dy hebtll ARSI G (1)

9 to 30 afidleiaed SsindidRNe e f@ﬂc&emy!p@lﬁaielaylef ch. A pol ypeptide as defined
in e), but additionally not selected in d); optionally (g)A polypeptide

as defined in e), but additionally not selected ine) tof) above; 20and
optionally (h) A polypeptide as defined in e), but additionally not
selected in e) to g) above; and optionally (i) A polypeptide as defined
ine), but additionally not selected in e) to h) above; and optionally
25() ) A pol ypeptide as defined in e), but additionally not selected in e) to
i) above; and optionally
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(k) A pol ypeptide as defined in e), but additionally not selected in e) to
) above) above; and optionally (1)A polypeptide as defined in e), but
additionally not selected in e) to k) above; 30and optionally (m A

pol ypeptide as defined in e), but additionally not selected in e) to 1)
above; and optionally (n) A polypeptide as defined in e), but
additionally not selected in e) to n) above; and optionally (o) A
pol ypeptide as defined in e), but additionally not selected in e€) to n)
above; 5andDegtibtonadfltye drépingd pol ypepti de as defined in e), but

additionally not_selected in e) to. o ove, for si t anepus. separate or
sequential use ﬂﬁgFﬁz“ﬁ#QVQH?F P%PO%P ?ﬁb%?e%ﬁgtﬁftiéﬁﬁﬁg%F¥%? y by
tol erisati of. Al heyrienRodhaBal, @f/erme)ér@vqp%i 121, iREoRnS ARASIEI on for use

in preventing O or treating allergy to house dust mites by toleérisation
conpri si ng emeporanpeblightid paptyi decatinheeioperifinpepsey peipe inkenticp ase| ect ed
fromany of.the follow ng: (i), a pol i n f HDNE. (SEQ I D 83),
HDMRO2 (SEQmIdBaTSi%, Liﬁﬁgg‘f’ ‘%fﬁiﬁ“i %%%*)%%D%ﬁﬁgg?%é‘é ﬁ%ﬁ)eégw 19%%\/20% (SEQ I D
82), SEQ | Dpd¥3cahyl dveilatd sefdencomitBBNARI AQdssicnhad. oS! BN yTenenedpofi) | D NO s.
Ito 104);or 15(ii)_ a variant _of a'gﬁlxﬁeptide_accondin to Si%, wher ei n

sai d vari ansegpences oPypRpEPdLDE 7 (B0t H 2 NoBBAcetiap Nei e 2thard conpri ses
a region Copg-sti ANpeQb o fHE: BEBLENCIE AR o NCRT AcBesSEANRNCE Whi ch
has at Ieas?ﬁ%§3§. ﬁ%%33§n¥5 a%y of the sequences i of (i)
~whi ch sequeRt® i DedadbiremdfCBbheressimige. ali0i§idi ani dizaF 7 ioframyN@GH 20t he
sequences of (i), @ar (iji) a variant of a polypeptide according to (i),
wher ei n saié“ﬁ%%?ﬁ%?”&%ha%polypeptide of length 9 to 30 amino acids that
conprises a regiQpeonshet {Haq;e@f:n@%esgwﬂa@i hatorsRRRESERIS gs'fp&ih@r: - a
fragment of any of the sequences of (i); or 25- a honol ogue of a fragnent
of any of t héthsayersivagreastred by proghition o5 EddendENigmerpabl e of tol erising an

i ndi vi dual t . of th . i ) af I t 9
ami no a6t ds, and SRET S ST Roner agie Bah e SRl Bl Rk, o any o

conti guous LA c@shidsidns oty ipfentifremsaguebe @sodatudd LILTher Fdhposi ti ons or
products of the invention may conprise variants of any 30 of sequences

defi ned abo¢#&M:The variant typically conprises 1, 2, 3 or nore of the MHC
class Il epitopes present in the corresponding peptide of SEQID NO 1 to
104. Functional variants are nentioned herein. Such variants may be
able to tolerise an individual to a class Il M-1C epitope present in the
correspondi ng peptide of SEQID NO 1 to 104, and thus it will typically
conpri se sequence that binds to the sane M-1C class Il nolecule and/or is
recogni sed by a T cell which recognises 5 the corresponding epitope in the
pol ypeptide of SEQ ID NO Ito 104. Variants of SEQID NOs Ito 104
may be fragnents derived by truncation. Truncation refers to the renoval of
one, two, three, four, five, six, seven, eight, nine, ten or nore am no
acids fromthe N and/or Cterm nal ends of a polypeptide of SEQID NCS. Ito
104. Exanples of suitable truncations are provided for illustrative 10
purposes in Exanple 5. In particular, truncations of SEQ ID NO 81 are
provided as SEQ ID ND s: 102 to 104. Simlarly, a nunber of the preferred
vari ants of HDWMD3
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(SEQ ID NOS: 89 to 101) are truncations. Particularly preferred truncations
of HDMD3 are HDMOBV and HDM O3W (SEQ I D 100 and 101). Fragnments may
al so be generated by one or nore internal deletions, provided 15 that the
core 9 anweoaridsst hat makes up the T cell epitope ispapbpsidabaptially

di srupt ed. For exanple, a variant of SEQID NO | nmay conprise a
fragment of SEQID NO I, i.e. a shorter sequence. This may include a

del etion of one, two, three, four, five, six, seven, eight, nine, ten or
nore amno acids fromthe N-termnal end of SEQ 20 ID NGO 1 or fromthe
C-term nal of: o h el.etions may be made from both ends
of SEQ ID Bliop i he (e = may i nclude additional am no

acids (for exanmmmum heo s@meneetr&fpot eptnﬁrs@gfen&&@rﬁfe@mfe&ﬁm&hlch the
pepti de deri vest) ?x% r130 rgh‘%%&nd t he end %gl NO 1. A variant may
i ncl ude a cShBYHLL FYR BP MOS0 hSS eI tifomsitinnsbipguagenbove. For
25 exanple, amno acids nmay be deleted fromone end of SEQ ID NO 1, but

addi tional am no aC| ds fromthe full length parent protein sequence may be
added at St hectatdgdddesaptone! tRE@vEMIANO, 1. The same di scussion of variants

above al so aphll l vari epti de may
i ncl ude one or rr%r%éﬁ‘%%%%% 038?5 %63%8? ’%“gtCP‘BR‘?a‘P%ﬁ‘f PR dg%)wg’r?f‘ ba"t:l d
sequence ofusaah;n toferi GG | Shdld%pﬁdesﬁ&y]cﬁﬂ‘lpﬁﬁe dorfslsB8fBNdonkREER8Q il yar i ant
pepti de may. c ri se hég%uence havi n | east 65% sequence i dent | ty to at

| east 9 or %?e@ EH5fit | &%mﬁ’rﬁfﬁg)%eg%%ﬁw HEny3loHDSER011(BERAR: 80t 0 104. More
pref erabl y mosuot Y 8 gst 75% at
| east 80% at | eagﬂgg%gg)a?%%g%& %000 @I%%gzggﬁgd%%ftsﬁgast 98% ?'slm no
aci d i déft i¥§stigogp, J4earstt 1o l%fﬁmtga@%soramf RBQADINI®’sof taalA)oVaSEQ | D NO 1

to 104. Thi ntity r be seen at any section of
the pepti de% Ae?%!ﬁ:lgﬁlgﬁpg@%eg 5?%5% e@ %h%y?ﬂﬁ“é MRGCBRISSH1KENIE PRI of ami no
aci d i dent idryorissst essetially ofﬁ:qsénc& WRith b@URES AR bNAtRC A MY i N?sy be at
| east 10, 15 or at least 16 or 17 am no aci ds ependi ng on

1 ’
the size of tPhé‘%B‘é]ﬁ%‘*?qa%%leb?f%ﬁﬁﬁﬁ%wo,@ddéﬂﬁﬁ ngly, any of the
above- speci f i edlﬂ&iéeclrrﬁ)o&fmén%@tld%ﬂt}é@%lapﬁtéagrc&ﬁ]?os}tgg G 1 ength of
sequence. 10l n connection with amno acid sequences, "sequence identity"
refers td m@mmﬁmngranmeo bdvse desdmetds.vaAhuemibeiionsgasiied usi ng

Clustal W( Ie| c.Aci ds Res 994 Nov 11;22(22):4673-80)
with the fgpﬁggfegg" ‘%’é‘? %%rsfg tEPS foul-r’afii‘fwlé‘ A SW%EHPcﬁSt‘P EBrY WEKE hod:

accurat e, l}dblyptpudePAMto CapxiapaiofBRekd. Yin olfdr WrdsGRP conb &gl 0N penal ty:

0. 10; I\/UltlgIHe allgw ararreters -Matrix. PAM 15 p open penalty:

10. 00, % i G¥RPTIS bftyrery P‘é@:“ téﬁee%ﬂwqpﬁ@se@eg@mﬁé?ﬁ ar€ap separation

di stance: @ﬁﬂy\lsgie%gﬁbfﬁanpgf Qqﬁvﬁgﬂl nsion penalty: 0.20,

Resi due- speC| ic gap penalties: %hl lic gap penalties: on,

Hydr oph?d i ¢ r{@si pﬁ@Sﬁl@@m sSegudhpe i dentity at a particular residue

is intended t cl ntlc resi dues, whi ch h ve 5|nply been
a1 sed. ORI ARPB iR ackThEdTE Msh S5 agRn ok oy

derivati sed. Vari ant? nore, or up
to 10 ani npolgpéptids bbishdth Ot BNSminb @GIda MAt &fmpPER 4 gJN@@on§1§t9; 104.
Substitution variants preferably involve the replacenent OF one or nore
amino aci ds with them¥&hthesernseses6f (8 no aci ds and maki ng conservative

am no acid substi tut I be substituted
with an alternative da%&%gcggﬁﬁﬁﬁﬁhg&%% {'?5?“&85%@ gg?sﬁe SFEITS exanpl e,
anot her25basi ¢ am no i) Wh@m@@dmee m@a;nh’bts dm}mmmndndlamhheranﬁ@pt ral am no
aci d, another char ge;[gles 31 anot her hydrophilic am no acid, another
hydrophob| c am no acil d, quff{’(g‘f%o i p?fl ar am no acid, another aromatic am no

aci d or anot ki a&hﬂx@xhﬁﬂdﬁol%ﬂ&b Aebiding360 [\ vﬂ{e%%atid@a?’laﬁ’;lst he 20 main am no
aci ds whi ch _can %r used to sel ect suitable substinents are as follows: 30

Al aal i phat PYYPSRYEF Afpeishi € 1o Heampa peiff the ros)priee o egine aemrsidting W

2009102215@5@{0%9{}§{69%7§@1€gs pol ar, hydrophobic, neutral Asn polar,
hydroph| lic, neutral Asp polar, hydroph| lic, charged (-) 1Pro

- afragment of any of the sequences of (i); or

- ahomologue of a fragment of any of the sequences of (i),



hydrophobi c, neutral Qu polar, hydrophilic, charged (-) Gm polar
hydrophilic, neutral Phe aromatic, hydrophobic, neutral Arg polar,

hydrophilic, charged (+) Ay aliphatic, neutral Ser polar, hydrophilic,

neutral HWE WpYAETI®c, pol ar, hydrophilic, charged () Tirr/aeb@sseso

hydrophilic, neutral Ile aliphatic, hydrophobic, neutral Val aliphatic,

hydrophobi c, neutral ys polar, hydrophilic, charged() aromatic,
hydr ophobi c, neutral eu a phatic, hydrophobic, neutral Tyr

10

15

20

25

30

which sequence is capable of tolerising an individual to any of the sequences of (i)
and has a length of at least 9 amino acids, and wherein said homologue has at least

65% homology to any 9 contiguous amino acids in any of the sequences of (i).

The invention also provides products and formulations comprising the
polypeptides of the invention and compositions, products and vectors comprising
polynucleotides capable of expressing the polypeptides of the invention for use in
preventing or treating house dust mite allergy by tolerisation. Such tolerisation will
typically be to an epitope (for example a MHC class II epitope) present in any of
SEQID NO’s 1 to 104,

Peptide fragments of Group 1, Group 2 and Group 7 dust mite allergens

The major allergens of the House dust mite include the Group 1 dust mite
allergen (Der p 1, Der f 1}, Group 2 dust mite allergen (Der p 2, Der £ 2) and Group 3
dust mite allergen (Der p 7, Der {7}, wherein Der p “X” and Der £*X” indicate that

the protein “X” is a homologue deriving from D. pteronyssinus and D. farinae

respectively. As shown in Figure 1, each of the Der p proteins is highiy homologous
to its corresponding Der f protein.

The regions comprising MHC Class II-binding T cell epitopes are particularly
highly conserved between the Der p and Der f homologues of a given protein.
Peptides derived from the relevant regions of for example, protein 1 of either D.
pteronyssinus ot D. farinae are therefore suitable for use in preventing or treating
house dust mite allergy by tolerisation to the Group 1 dust mite allergen. Similarly
peptides derived from the relevant regions of protein 2 from either species are
suitable for use in preventing or treating house dust mite allergy by tolerisation to the
Group 2 dust mite allergen, and peptides derived from the relevant regions of protein
7 from either species are suitable for use in preventing or treating house dust mite
allergy by tolerisation to the Group 7 dust mite allergen.

The Group 1 allergen is a cysteine protease homologous to papain. This
enzyme has been found to cleave occludin, a protein component of intercellular tight

junctions. This reveals one possible reason for the allergenicity of certain enzymes.



aromatic, polar, hydrophobic Furt’her variants include those in which
instead of the naturally occurring am no acid the am no acid whi ch appears
in the sequence is a structural anal og thereof. Am no acids used in the
sequenceswposizzsbe nodified, e.g. |abelled, 5 provigingsihgekugcti on of
the peptide is not significantly adversely affected. Were the peptide has
a sequence that varies fromthe sequence of any of SEQID NCS: 1 to 104 or
a fragment thereof, the substitutions nmay occur across the full |ength of

t he sequence, within the sequence of any of SEQ ID NOS: Ito 104 or outside

t he sequen f f.SEQ. | . 1Lt0.104, For exanple, the variations 10
descri bed h r‘g?%@%@ﬁ‘ng%gg%‘%mﬁu‘%m ebien eg i gelitilme 1amd

nodi f I cati dms f _lﬁmygaﬁfdbhoﬂﬁa!l Eﬂc@ss&@%&ﬁ%@pﬁlﬁgénnﬁwm%g %@hﬂegdé}lﬁsi Ito 104.
A vari ant peagtl ?Ie may C'Omr);“ se or consist essentially of the amno acid
sequence ofashsPligfandieesnshes: | to 104 in which one, two, three, four or
nore am no aci ds, ki i - i ept.i may
conprise a fragneﬁtpﬁ%?&%ﬂetgﬂgrrogﬁt\é%grp%ggfsr%'? E%%‘@’éﬁﬁogggﬁe)ﬁ Plig af’ﬁg)ﬁr any of SEQ
| D NOS: 1t 2804w distant hésolegrbiodifmeily of iié-birdingatroeins. SatseribedeRlesei n, such

as substituytions.and dificatio may, occur Wi thin and/or outside the
sequence o?ésgg@s%é? a?ﬁ%gtll% 2R i"l‘ﬁv.ha’fﬁge‘?f'a‘%‘gﬁf“ﬁéﬁf%es of the

i nventi on apgrofintatel BOnoxfird6f 18€ i8S sbriiml 1BRGEPoRIRGES HEhMBionRR] §haR! V. they may
be from9 to 20 or nore preferably 13 to 17 am no 20 acids in length. The
pepti des mEYCEETRAE same | ength as the peptide sequences in any one of SEQ
I D NOS: Ito 20. : C 1, cal derd,ved fromthe

pol ypepti de all g?%?ﬁ?tl?no%x(gﬁgﬁg qugrg%%ta%g“% igrgg“gjl eSIaev}(umagggE()IFV‘%Safr’i1 be derived
in an i H erdsportsadd stgeylat@nfwidnDdripe? ipokiwdept beta sablvetogepresdnor exanpl e by

maki ng use_of t.he amn cigd sequence t he pol ypeptide allergen and
synt hesi si f rﬁygg}afcgve%m eoﬁfbento@ﬁ%méné ?‘Fé%o.nsg ‘F’B‘gé“’wthf)ﬂb’éﬁ synt hesi sed

usi ng net hagks ewehdts. known in the art. Wher e pol ypepti des conprise
residues which are typically difficult to preserve during manufacture,
these residues HeSPHB, d‘?séﬁlﬂbi‘dé‘éﬁﬂn%?feélﬁﬁﬁ@l%m@Wfamt,&@pQQMeousl y forns
pyrogl ut a i j i I r L. the.N term nus of a
Dept o, - Toia T Sa e O Pl el B TBE Ml oskiNirioen 10

cor r esptnd“pabypgbuddimed wed mi¢rblengmbiydroen. 0T heaaboad proeiml ke genRigpeat ei n
sequence r’r‘{atoyhepee1 gseﬁilaégd wi,f h pyrogluatmate in the peptides of the

i nvention When Stch 't &8s &ies are present at the N term nus of a peptide.
The term "pept i Ogblesielsudesit ﬂﬁtse(fl{éhyeglg@&ﬁgé%ﬁ&s bl e @M Aa%.a5L d residues
are joined by peptide (-CO-NH) linkages but also nolecules in ich the
pepti de 15TEHAGEN] Rotew &9 adnchSarbrpoplite derivay eFsosepeptdsdo et 4 o5 may be made

using neth )0t t..:f as_those descr,ibed in
Mezi ere etg!ga?'l E79I;ﬁn\bj£rsi %ﬁ‘%ﬂ%&@%ﬁ%ﬁ%@k@{gﬁ%ﬁ Seal%cr?ﬁdgaﬁéﬁs?eﬁvol ves

maki ng 39s etpitope frdugbsisc oftepiidi- NI € hadgessiagy oThd logetdegudpackd e, and not

t he orient aeﬁeicgeﬁ of .side chains.. . Mziere era?, (1997) show that, at |east for
MHC cl ass 1 é’y‘f'q?&‘}goeﬁy SERY W?}égm&%@,ﬂc‘? paligative pegiR Bt heles ar e
useful . Refiver dutveie eli@ea Ges., FkepROpLaEO NG, Bands doasiead of CO-NH
pepti de bonds, are nuch nore resistant to proteolysis. §i mlarly, the
pept i de bofEeM gy P ethgihepelosaw Sﬁﬂ‘%eﬁc%ml@gettﬁﬁéwesﬁr@vi)d@ﬁl-that an appropri ate
| i nker noi ety which retains the spaci ng between the carbon atons of the
amno acid residues is used; it is particularly preferred if the |inker

noi et y 2hasP@Bde visiiearidnal |y t he sanme charge distribution and substantially
the sane pl anarity as a.ge&gi q@ bond. It wll al gg) be afppre_ci ated that the
pepti de may conVETPERPTIOLEPHIEARBIISES § eembpagipn ef 3t ésash iqwsdifierents t o hel p
reduce suse@fichidds iof thelifycBREH) P tLOMWkfintlh A8 SebOBiffefe0f %062%%81%‘3: the
N-term nal am no group of the peptides may be protected By reacting with a
car boxyl i cA%eTdngnhdhe gEnnesitien m halinverlidsorgy cagsiss fofr, fiteesi8sepept i de may be
prot ect ed r N it I: - exanpl es of nodifications

i ncl ude g|e$%‘é’s’§‘?%ﬁnb%e§gﬁa&§ﬁ‘%s°g 6?%“&%’@%5 Anot her potential nodification

i s that0 hyldecgepssiten ofithe Siveleioe haiynygicdliyesmofisdR aoleaKon@yol e prigpbraced with

met hyl ene gr.o -NH2 -> -NH(CMe) or - N(Me) 2). Anal ogues of peptides
accor di ng %Sa#ﬁ%eréoﬁygﬁﬁwlﬁﬁ nﬁ%%i V?T@F‘ﬂa%ie%f%frwaé nealideariieh t hat i ncrease
or decrease the peptide's half-life in vivo. Exanples of 5 anal ogues
capabl e of increasing the half-life of peptides used according to the

i nvention include peptoid anal ogues of the peptides, D-amino acid
derivatives of the peptides, and peptide-peptoid hybrids. A further

enbodi ment of the variant pol ypeptides used according to the invention
conprises D-amino acid fornms of the polypeptide. The preparation of



invention are covalently nodified by substitution, chenical, enzymatic, or
ot her 20 appropriate neans with a noiety other than a naturally occurring
am no acid. Further included are naturally occurring variants of the parent
prot ei ns {vowachd2msgli fferent mtes. Such a variant may &%}@ﬁ%&ﬂ@%s?y an
allelic variant or represent an alternative splicing variant. Variants as
descri bed above nmay be prepared during synthesis of the peptide 25 or by
post- production nodification, or when the peptide is in reconbinant form
usi ng the known techni ques of site- directed nutagenesis, random

mut agenesi s, or enzymatic cl eavage and/or ligation of nucleic acids. In
accordance deritves frdre eaahvediler ori, Dethye2 fndrDdrey 7 (e pitel e s etyltiatiettie Tiorposi ti on
may conprise.are.preferably functional. varjants of any of SEQ ID NOS: Ito
104 90" TharefieSidtsaiineiie thrmppdier Sihe Nt & WA sHgean | mmune
response. |4 adkital oWrage oftthehBRRlJofas & & ppighieriabin eapallish &fthd nduci ng
cytokine production in house dust mte allergic individuals. Typically,

t he conposifreHonivil FediehasHmmERe fspense ey kigh pwpetiep ol dest mitelaliergtc one

pol ypepti.d : i heh kv o 0 yit ol-Gi sponse in
greater tsh:iﬁ{%gg}@%ﬁ &%18&0 %&gﬁ%%gf"f@/ D%jsg/‘(r}:’%g)dg%égf/“ é}n i/‘{r:ﬁ?f &lgll Igl%i n a

popul at i on Pdierdomswidiaktin aptei ad popngiien dfsdely induatsis. Thenmupher of

i ndi vidual s,_i.n 5 .a.panel .of dust m.te allergic individuals nmay be any
nunber gr edfEYISEHS I HAPUI4LGR 0 i‘éf'ﬁﬁ’l“é a}éﬁrglFé%ng‘%?@,s mgy be gy swipble g0, or ~ at

| east 100 lrﬂﬁhﬁéh@'@aﬁ aPlegdt e108Bb Mol 12 66, 00PES ok hORaE PIPHIRERAL | €ast two,
three or nost pre eragl four such peptides. Preferably the cytokine
response i sPrplewdlyche pepudrtion hagMiC qigmfg@mieswﬂékmqemme@é@e@ueommy be

measur ed by, ' ; Pr .on ef cytol gi.ne i.s, 10 typically
consid eﬁgd t%] %g%ea%éje%e%gg (3*?’? ggih? %q{rxéaélﬁg ﬁésilpgﬁ%n%na%s g%?f‘% 88?115&%%5 ilfﬂgv el of
cytol ci ne pradersed fornl It dvennporreBRAL elladd fabhiiéespepihote ih Sable 1l (Pagtfrods 3, 4 or 5

fold above backgr.ound | evel qf said cytokine that is produced in the
absence of Igﬁ‘ggﬁ?%ga%k’%fg’&?‘?ﬁ@a&é@el produced by the same individual in
the absence of tie coBpLista &ﬁh@iﬁ%r@%ﬁ?ﬁnic%{l#f@ih s abdsBbRBLdIMRbYde

ered to

production of a cytokine nay be consi ave 15 occurred If the

amount of cyleekd frae apdepeds GXEdde’ a(SEALBY B s BEOMIWR (BEQtpileal |y 90, 95,
or prefera \@VAsY] el I r.oxi mately 1. 25x106
cel Fs i 252 g@gp(% m’éﬁp)f ggq}%?dﬁe(?ﬁgégrgfs gr@@%éﬁ%ﬁ%@w@gi@fﬁéarb%toducti on

typi cal | y ithatefd@hareaspssitig fdriferablytcomptisee at lehe ase theonr fpar i pheral bl ood
nononucl ear cells (PBMCs) 20 fro t aken sanple froma subject. The sanple
is typical IR?%’QF}?}@GS H‘Ee%"@fiﬁ‘my S@{?‘Etg%(%i%@ ar?@??@agtgequﬁw%m:%@ He&Sured after

i ncubat i ng fiheneeldEy M sTNEIVIRAGRES 18508 HEhVIBDs PERS 1198s5), FyRgsiat ants from
the incubation mxture are then tested for the presence of a cytokine,

usi ng any dJ8FQdDBI3). @5 gapiarft dreravkaniil the previst Ao ElotSRET orsmaypepidef | ow
cytonetr,c i i err t hods include Miltiplex 25 bead
array as?%f?g@égg%é%@%%@ﬁg@ gieﬁ?és?rlggeegge Jager et al; dinical and

Di agnosti ¢ LaboPatiotlyr VAl oin202088( INA1) 2R(HDpM202238EAR 30 .10y pi cal Iy, the

conposi tion onpri at | east one. additional peptide or variant thereof
that 1's notrkanbiddeAche HOMABERtTEALD) M aYdersbtbend BYBOH Tt oral of
thirteen dl(étsr;@rzmmmﬁﬁmsmg,%a{ QQ%H&ti@m%@t%HWi@ﬁQ%ﬁ&. fin greater

than 20% 25% preferably 30% 35% or 40% 30 of individuals in a population
of house dustnvirega thitcgelgdicthésadéqnenheata beThedifohirodil bt astay(zhdir t her

[ |14 I 1d i h f th
amongst o naoisonyRRbEr At b PR ERIE BB P8 L Kok HB i rteen

di fferent pepti dgsonalpi b cPREsHES MayitibkhAB doaeRRO&SedsNol Rakihalt han 10%
15% preferably 20% of individuals in a popul ation of house dust mte

al | ergi ¢ i PAhVFRIGapEectssiipmanol rortide ahty EaFsbe NtS: Bi WdPAg 0ol OtCRs may be
derived enphricakly Q458! d ' @it I ar ] Lfhin a
singl e peptide’t Here are é}gér;’%ogi Eﬁfgg%agﬂudg% aﬁuéﬂﬂ?{gwﬁét dgtlée&%3 %}%ﬁdi ng

wi t hi n t he aely@eptrieiojeny & $idd HYNGrSool,e3aHd aptdH@E. r esi dues whi ch interact

wi th hypervariable regions of the T cell. receptor. (Al.len et al. (1987)

Nat ur e gg?: 713- 19“%%%?‘{: PR eE] agﬁlggn%%n{g’mpﬁ’ﬁ% et 8m1adglé‘f)1(‘a]'[r ecept or

i nteracti opolypeftidekeieaby frbas: fog@eptilie 0 nst sraEEdVNIORN | PRt 314088 1@, dependency
of T cell activation upon substitution of a given peptide residue. Using
pepti des which have had one or nore T cell receptor contact residues
substituted wth a different am no acigf, several groups have denonstrated
profound effects upon the process of T cell activation. Evavold & 15 Allen
(1991) Nature 252: 1308-10) denonstrated the dissociation of T cel
proliferation and cytokine production. In this in vitro nodel, a T cel

cl one specific



for residues 64-76 of haenoglobin (in the context of I-Ek), was challenged
with a peptide anal ogue in which a conservative substitution of aspartic
acid for glinam c acid had been nade. This substitution did not
significaWayediieesfere with the capacity 20 of the amalogemodm@2t3ind to

| - Ek. Following in vitro challenge of a T cell clone with this

anal ogue, no proliferation was detected although IL-4 secretion was

mai nt ai ned, as was the capacity of the clone to help B cell responses. In a
subsequent study the sane group denonstrated the separation of T

cell-nmedi ated cytolysis from cytokine production. 25 In this instance, the
former ren@ionEd 62UEl 6876 d84vhidl &, orhevariattttsereafa S hie apiahst ede adbiteonef f i cacy of
altered peptjde ligands in vivo was initi stra in a nurine
model of EREW@E‘S% Esil aafl’q\{-‘é?ﬁgﬁl% ‘Eﬁﬂ%ﬁ%’é‘éﬁﬁ%ﬁé)ﬂnhggﬂ%%vi tt and

col | eagues vet biglkecet al (1991) Proc Natl Acad Sci USA 88 :9633-9637). In

this nodel EAE is induced by immunisation with the encephalitogenic peptide
Ad | -11 of NMBPMosg#leriiicaly. Balecmpedimeni fhe igvansion therdfow raevigrssi ti on f our

(lysine).w A=Al anine ' p.de ' und well to
2% oat ) b ARG SRELCRIPHE! Bt BalRRIES MERE BECTT T he
suscepti bl e PL/ 3BIakt dnesf thaipolvandidehodEQ NG BAané Shreevaidned t he onset
of EAE when adni.ni stered eit 0 or after inmmunisation with the
encephal i togen%leﬁgétpf%%@&?‘l#&rnﬁgéi _éiﬁes can be identified in peptides
whi ch af fect thg)Aldaki day Fhhe b dLSEQ ODINTRIGR, YREIOHS of URiGkL ONS  Of

1-cel |l s. 5Advant ageously, peptides nmay be designed to favour T-cell
proliferation al@ePfidodepémadY desensitisation. Metzler and Waith have

Subst t Ui ons 1 s Sas E of L RP Bl SIS S A e Bzl er @
W ai t h(1993) hi 72,178 mamb¥4, or & ¥mnbBkreol patferalsly SECEIENOSEpL, i7de1doigand can
cause long-tent_ and praof ougd@(%ner in cloned T cells was 10 denonstrated
by Sl oan- Lancast ®ro7étVaEfThYe) Ture 363: 156-9. The conpositions of the

invention are capaiag @t of RAUGIREHIRRS 8t £y RRBSS INEIBINES, b 2aNag R4 Vi dual
that is sensitised to the allergens. The'term™| ate phase response”

i ncl udes the nedhiddghZad3 st 7§.dvtahd B oakIveriayy tamedl AirklerallycSHR §2ases (1997)
A. B. Kay (Ed.) | ' 1113-1130. The | ate phase response
may be 15 any I}éjtog' %ﬁ%ﬁﬁré’g%g%%g?ﬁ%%. Preferably, the peptides are
capabl e of i ndulidtiger avordst enagttifftbinbodigspansie: iblMRbn @fovidekat e rhinitic
response, or a latgrfhase ski n response orvgc{uat e. phase ocu] ar response.
Vihet her or STEROSHOBARTHSE it BF PREBRICET 5HmERVY dupiamice @lests ProkER ISR

det er mi ned coispiisha b hESo Wkl thAQMbehitiel B AbLs; wielRRlthe Ehi¥sl¥nPr ef erred
met hod is that described in Ctomwel |l 0, Durham SR, Shaw RJ, Mackay J and
Kay 20 AB. ¢®sisiséati on tests and neasurements of nediators from nmast cells

and basgphils i _ |l ergi.c rhinpitis. .In: Handbook of Experi nental
| munol gogy (4) %ﬁg%%gr% ‘ig};g’e%‘dfuyﬁ %yr%:dgs\/ﬁﬁ? B’f)l{ﬁﬁ e RWBFT“Sci enti fi c

Publ i cations, 1986. HhM203Pr efDERapUR VIR Magics v edEpepiNades) aft t he
invention are able to jnduce a LPR in_an individual who has been sensitised
to the allergens. et or AYERQHRITTPHIG fadS K2R Baevy $erisi ti sed to
the all ergens ngy, he.HeheLsm ned by well known procedures such as skin prick
testing with solutions of aillergen extracts, induction of cutaneous LPRs,
clinical histork,at&eitawgehtichralyperiges el theddiloribE esqresmsbent t est (RAST)

for measurenment of N specifi t a particular

i ndi vi g%al IS expecf%%ﬁ{zg?ben%ﬁﬂﬂwgwgp&(ﬁé?ﬁ%ﬁ?g *determ ned by the
physi ci an 30 based, HDK26XanpDEFKNREMIAERSESSEOEDENS|d1)sdrA@g or tol erising
an individual to the_all ergens_npeans inhibition or danpening of allergic

ti ssue reactions indthedCby t ke AT EerEERS PRRAPIY8ETVatel y sensitised
individual s. |t,hag.hegpshbiibaly] cells can be selectively activated,
and then rendered unresponsive. Mreéover the anergising or elimnation of
these Teens | eadst least des ehide plypapitides with thhdolppatingmtquérees:a parti cul ar

al l ergen. The siti i ni ' f.as a reduction in response
to an aller genS%ﬂE@ISP‘er gﬁ%@?%ﬁ%@ﬁ@%ﬁgb B}ﬂef erably an elimnation
of such a respoms®ig30n seCADSLBNAEOHL VDR sagMgrcsts & ens of the allergen
or allergen-derived peptide. The second adm nistration may be nmade after a
suitable period of tine has elapsed to allow desensitisation to occur; this
is preferably any period between one day and several to weeks. An interval
of around two weeks is preferred. Al t hough the conpositions of the
invention are able to induce a LPRin a dust mte allergic individual, it

shoul d be appreciated that when a conposition is used to treat a patient it
is preferable that a sufficiently I ow concentration of the conposition is



15 partially desensitise the T cells such that the next (preferably higher)
dose may be given, and so on. In this way the dose is built up to give full
desensitisation but often without ever inducing a LPRin the patient.

Al t hough, wdmoeerpesi ti on or peptide is able to do so T/EBQJO%}E%O
concentration than is adm ni stered. The conpositions of the iInvention
preferably are capable of inducing a | ate 20 phase response in 50% or nore
of a panel of dust mte allergic individuals fromthe popul ati on. Mre
preferably, the conpositions are capable of inducing a LPR in 55% or nore,
60 % or nore, 65 %or nore, 70%or nore, 75% or nore, 80% or nore, 85% or
more, or 90 % oHDNMG3E of RNQSLDLAGOBIMDBAI(MAt SHIRNoasw| . Wiet her or not

t he conposition re _abl i ndu PR in a certain percentage of a
panel of 25 sub@&@@an%@gﬁtﬁgﬁgﬁﬁ%ﬁ&@@ ﬂ%}qﬁ)oélgo)%/\hi ch are well known in
the art. Honvedw bepiupdgk sheedskRab ihepgpt i des of the invention

conprise a T cell epitope that consists of a core 9 amno acids which are
the mnimal essEHPMHE] sequEREEYPRIGUNKEREAGSENHE NOa®s; |1 bi ndi ng. However,

t he peptjdes ma co L W i anking the core 9

am no acgl ds. Tthélé%ﬁf&de;m?rE§ t he o‘%égﬁk}gﬁ'gg;ap gion containing a T
cell epitope, |iHDMIMB saTeRQESFRNESKIRYADSHEM Noedsw t hout affecting the

function of the epitope, Accordingly, functional variants of the peptides

as defined abov® 3 YlRNdacseheid¥s which are altered to inprove their

sol ubi ity rel aj¥eatQnk e Haahl¥EnRRAURRER Bliod spcgfagééées | npr oved
or f su

solubility is advantageous f he tolerisation Jjects to allergens
from whi ch the Péptlldes IPLRNEVIRAYERIR GEQEY N¢el):si nce adnini stration of

poorly | ubl e to | Ws8s ' e, non-tolerising
inflarmzc?ory I’EE%%I&?S}Z\S. %ﬁ%ﬁ%ﬁ%ﬁ%@ of ﬁ%g%h’{oﬁgés may be inproved by
altering the resbiiss WhiTAFQIENKRA PR TKEGEQNTICHOt 2iping a T cel |l epitope. A
pepti de of the jnvention_ma engi neered to be more sol uble such that it

b
cCorprises: i) NDBinal VOTKRELPOUIIGed GEQ RENGRAEE de which flank a T
cell epitope: ongM@AASi X IHPROINR FYOHRIAAG Nc?gﬁg%%ﬁbr_%)oondi ng to the two

to six contiguous am no acids 1 medi ately to Said residues in
t he sequence of HDhMOdr ot A WVARGASMIRECHSEREDPEPt 34le derives; and/or ii) C

termnal,to the jdues ! I.de ' | apnk a T cell epitope: one
to six Lsonti guoﬁ?@rﬁno M&g‘é@gn(ﬁ%ﬁ?g{%ﬁ *one to six contiguous
am no aci ds 15i ynedioat el m@mmgmt@@@m@gsg;dues in the sequence
of the protein fromwhich the ee tide derives; or iil)both N and C term nal

to the resi duesiBMPBhe pdpihiRVRRIRANAPHARED 1P N@| 42)epi t ope, at |east one
am no acid sel rom h Q) Iggxﬂ' b i1 dkpe, glutamate and
aspartate. Zomeg?gﬁhgﬁ Y, %%Agjégﬁ es n@%ﬁ%?ﬂgggl |y be engi neered to be
nore sol ubl e sudBM¥adt : ROLQYIKRSOGBANY (535) Hue®.kh);t he native sequence of
t he peptide ar l.aced . w i r 2--amnebutyric acid; and /or

i) anyior esi duglgr{)g/ﬁo ‘%e M@@@ﬁ%ﬁé%&gnzwve sequence of the

peptide, which @bmave notsAONRYRSEELN.AASE(CE) Noepht epe, are del eted;

and/or iii) an% two consecutive am no acids comI)rl Si ngithe seqguence
Asp-Ay in the WBMEPour RINGKE VAHANIAMYHE B¢ IENRBM nus of the native
sequence of the,peptiide,..wH ch are not conprigsed.i T.cell epitope, are

del eted. 30 Nucl éi ¢ acids and vectors The indi vi dual ‘ﬁ%‘:ﬁ)'i des that make up
t he conpositi oniswihte gpodimtdsthaf(a)l fodd) dbnvempicomt saygdre aad highivst er ed
directly, or maybe adm ni stered indirectly by.expressjon froman encodi ng
sequen cé %‘?ﬂ“é{%{%ﬁl%@f g“eﬂé‘mﬁﬁ%tfoé’d’tf iSHB‘tbl?ﬁﬁ“%é“aBPﬁ/‘?%éﬁmtVﬁ%{ftone todes a
peptide of clalid, MBBLIeRNo sSMENRIAS pdiePk ridienPRRh ides(E8ses drivgd above. A

peptide of the invention may thus be produced fromor ‘delivered 5 in the
formof a ptipadheeoridd bancaly Kidoldes posiive jombizgiabs © dpowmipmessing, it.
Any 1 ef ereﬁggorﬁr%éflt@s&s i RSB aQ;nghPA 1%361”9%1%91’5%{?&5&%?%-&0.” of a peptide of
the inventidn is Tntended 1o T nclude the ind rec use, delivery or

adm ni st r apalgrepodesswuehich tipegiovderintiaare xppleds Fonefagn, acpddeyaucl eot i de t hat
encodes_it. The ter "nucl.ei c .aci d nol.ecul e" and "pol ynucl eoti de" are used
10 i nt el’c hETYREY Erest ‘E‘f’é‘ﬁ Yeg B‘?HYIESBU%SSBE! Sﬂ?&ﬁgc form of nucl eotides of

any length, eithety QRtYHd ROALEHEILE HES IBNGS BONYC LRSI HRiSx 105 g2l 0gs
thereof Non-limting



exanpl es of pol ynucl eotides include a gene, a gene fragment, nessenger RNA
(nRNA), cDNA, reconbi nant pol ynucl eoti des, plasm ds, vectors, isolated DNA
of any sequence, isolated RNA of any sequence, nucleic acid probes, and
primers. Ad%opoizyssucl eotide of the invention may be pf,@y,i(ﬁg(q,gfimfbgﬂsol ated
or purified Enin. A nucleic acid sequence which "encodes” a selected

pol ypeptide is a nucleic acid nolecule which is transcribed (in the case of
DNA) and translated (in the case of mMRNA) into a pol ypeptide in vivo when
pl aced under the control of appropriate regulatory sequences. The

boundari es the codin re determned by a 20 start codon at the
5 u(an‘i Ino) 0? ﬁoﬁﬁgpﬁ?ﬂgﬁ&gﬁ&%ﬁtg%ﬁ“‘%%%ﬁn‘éodon a%/ the 3' (carboxy)
term nus. For t ngwﬁ}gﬁmlﬂﬁpﬂ@ﬁ%&y@gﬁﬁg@ﬁc &’%%??d;ﬁég g%{rn(cg Dq;%'kz@t@equences

can include, but are not limted to, m-v kKaryotic or
eukar yot i c NARA, ShéRoM. @3 skqlidhredd Of ramhfindlisal  or prokaryotic DNA or RNA,

and even synt hetjg, DNAG . rapscrd pti.on term.nati sequence may
be | ocated 3' tz)lbtqﬁe cogf%gﬁ%ﬁg%esaeﬁg%%@&mtﬂ pozﬁ%?lpé afg@f?’rﬁﬂ:&ﬁ? t he
i nventi on OIS Bed.Alnthds) e dsa0c6R, di ngs, U9, deinBhgds wel | known in the art, as

descri bed of. ex |l e jn Sanbrook et al (19104, Ml ecular Coning - a
| abor at or yml S?C%f%r%ﬁ’i%q%’éb8$Pq3?‘€]§§?¥nbﬂ%0fﬁ6ﬁgfﬁ‘ifét3é%iﬂ‘die mol ecul es
of the pres@nbcddYaRlb@NLVARAIOSnMVbAEH et ke an expression

&)

Q.f rE\
cassette which includes control sequences oper abﬂ%y [ ?‘n egalo the inserted
sequence, tEROH|aroWtapPiiedr expression of the peptide of the invention in

vVivo in a targe J . dhese expression cassettes, i.n turn, are
typically provi gggﬂevs\#gllﬁi%ﬁ%h\%%?vgr%pa(]égugl?r,?y pﬁ?’%’s’"ﬁ‘?%ﬂ ?atiroéc?éﬁ}ﬁ nant viral

vect or s winvedticarcemprisdsabbensfserof tisepodgmeperg eNHOMAY (BHOIEI gy aci d

i mmuni zat | . h X ion cassette may be admnistered directly to a
host subj e%&Mi}%%e(ﬁﬁétM5§§5%2%§59 IR i FIERYIGRYY 4SEBQ g8I1PRlic] eoti de of the
invention AEMRA AASEQSEES j he
pol ynucl eoti de i sa(@re ar?g’ }gﬁ%%zg?%gg%ﬁﬁ@#?r@ggaé?%%égﬁgghéﬁc vector. A
sui tabl e verioselly/gh lﬂgl‘&hﬂ%@mmtmetmﬂi s capable of carrying a sufficient
Mvent i on. “the. iR AmsRten SLor A P Bttt o that

i nvention. The prese Inven s t hat

conpri si8 sputypepBdpolf HDMEEOSEQEDSSHUSDIRS3E TS ID RRE HINGSeN{sEgeNt i on

provi des a%%ec% for z§§ i.n ﬁreventi ng or treating allergy to dust mtes

by tol eri s&’i?8 M\V %de B-or more pol ynucl eoti de sequences whi ch

encode di f fer erubpol RRPASCIE ShOfont iSitbR YR bhARADHoARLLNadY one or more
ode di t po

further polynucl eotide sequences which en eren ypepti des as
def i ned hep®ynsptidisepves tase! ofithyriaso mpigue polgperfides Weseruphénymigkesalcs de 15

sequences iLch e e di.ff.erent pol vpeptides of the invention.

Furt hel nor}g%eittg(ﬁim&%%qﬁ%lg%{%phroén@% gsoan%(iﬁoégta?ﬁgmw ST SAUCRRFS 16 oduct s of
t he i nzentSKHQ IDMNOS AP 04 eha antinet athéngef tho gblypepitbaias.anedifRally nHg! eot i des.
Accor di ngl é’ét he i nventian gr ovi des a conposition or product as defined

her ei n, §rpeptides predepienlly fpRrtigpal varanthel aneiof hepeptinss pESEQEBI ynucl eot i de
capabl e ofN3Q ©%ROESFhO S L6e; ' aye routinely
constructed in the art qﬁnn#é@%%%gEfagfﬂgéﬁ/eﬁg%%n%{g%?g?%e%néﬁg{i nvol ve the
use of pl dsiPd Daercommpsisipp mep thicsdfereicninpiist wy s thipeoniffeest, enhancers and

ot her ele S...such_as..for exa | yadenyl atj on signals which nmay be

necessary,n{)%gl&ftej‘p‘EI eigg%pré’wéie%%lm i"gﬁ%@ Iﬁﬂq%ﬂ]etogl&ﬁr FeYTi %ﬁ?@’t“?‘“@h, 25 in order

to all aw ffanheyplypegidendofotacgiapioe deonfiddniealimuansisen moben (sui tabl e

vectors wo%l d,ijée apparent to persons skilled in the art. By way of further
hi

exanpl e i ntUFhiTeey agarderaldy pidewt 63°% idsatipn gox least Affor eRamele a1 lgss! Wpept i de of
the inventjijom Bz e BFOWLE |l yetd ctor.t0_a cell and
allow ng transcri F))ti on fr Omﬁ%ﬁﬁ%ﬁz&a‘giﬁ@%ﬂy&%ﬁ%@ @r% 'e¥ gqb‘(%;,’ H% 30

pol ynucl eciteddty sefectch emprgsethe iptavicwslyfselectad polipeptifes) Mhentdoatigionsa vector is

operably linked.to a control en ni ch. is capabl.e of providing for the
expr essi or?&nggo ?%‘Eesm%yo'%ﬂmﬁ’é‘ses%hﬁﬁ?é‘sﬁf’?* 8 BETXWPEIVYh‘FI?g‘?di We¥ector is an
expr essi onf eMHC. molecules ménGpgddaatain.| inead wor@f %%%oﬁlgos@ﬁbr?tﬁﬁ)ange ment of

el ements wherein the conponents so described are configured so as to

per f or m t RBIPNAY GIMPFRF{EERG ROIVIENGEes W iatet! eichinteen wriguesadymenidss, such as a
pronoter, operably linked to a nucleic acid 5 sequence is capabl e of
effecting the expression of that sequence when the proper enzynes are
present. The pronoter need not be comtiguous with the sequence, so |ong as
it functions to direct the expression thereof. Thus, for exanple,

i ntervening untransl ated yet transcri bed sequences can be present between
t he pronoter sequence




and the nucleic acid sequence and the pronoter sequence can still be
considered 10 "operably linked" to the codi ng sequence. A nunber of
expressi on systens have been described in the art, each of which typically
consi sts B0 0%@e156r containing a gene or nucl eoti de sEUermes/@b7sint er est
operably linked to expression control sequences. These control sequences

i nclude transcriptional pronoter sequences and transcriptional start and
term nation 15 sequences. The vectors of the invention may be for exanple,
pl asm d, virus or phage vectors provided with an origin of replication,

optionally - t f xpression of the said pol ynucl eotide and
Whddif) IEH% éfugx}er g@ﬁ%%d&

optionally areg e pronoter. A "plasmd" is a vector in the form

of an extr ghhsroprizs avaduegerialing aCleaT®nYs. seditfcy @ehdy o AFPoasODMBé One or nore
sel ect abl e mar ker %gnes, for ex?ggle an_anpicillin 20 resistance gene in

the case of°°RUGRET EPINGRCift Bawy g SEQADNR; Liodd ebgjesmet sedectedl in(Mgal vect or .
Vectors maydpsousedgin vitro, for exanple for the production of DNA or RNA
or used to transfect or transforma host cell, for exanple, a manmalian
host cel §. (fhaePdeddrmingayidainslengte adapted to be used in vivo, for exanple

to allow in,vivo, expt I f .t.he nol. tide. 25A "pronoter” is a

nucl eot i dquhee aeﬁlgﬁ%)é %\1/\%%%1% qulﬁ/g Pidt 1essfgra %‘8&%58?%? Bt (grfg%urefl’ﬂ‘fqiué‘hmof a

pol ypept i dehependatiogoppdayiic bedist shete affEronBi R &isg@dn. | ncl ude i nduci bl e

pronot ers (mh?rg expression of a polynucl eoti de sequence operably |inked to
t he pronntéﬂoig i nduced by an anal yte, cofactor, regulatory protein, etc.),
repressi ble pronoters (where expression of a polynucl eoti de sequence
operably 30 linked to the pronoter is repressed by an anal yte, cofactor,
regul at 6% y Iproredatail hereloys, therivventos piovides w prodngrobieinmg Hetwdes fourt ended t hat

the term"pr er" or "contr elt. aient" includes full-length pronoter
regi ons an%nggﬁ%FFgﬁqufgkﬁgie@%ﬁi?éggogbéwgg?Fﬁfﬂgwngbﬁtranslation)
segments of tspAaeolypgities. A pol ynucl eoti de, expression cassette or
vector according to the present invention ma 0additionally congrise a
signal peptide sedleSeBPIsiHEsegrgITahapRpitrst &% squenreddangtyfentleatt| y
nserted in oper abbembinkghiot khinh AEidPLLARIRE hal, {ddgesi gnal pepti de
is expressed and fac?]ftatesosecrghion o} poFéﬁggﬁédg&é¥%§ﬁgd by codi ng
sequencés al so i n exxstedbt &), Id Blehges; wid h t he pronoter. Typically a
signal peptide se o ncodes a peptide of 10 to 30 am no acids for
exanple 15 to 20 @ﬁ?g%gggfggfm%§F%%ngﬁéngﬁ?agnggids are predom nantly to
hydr ophobi c. (i golypgitidaks ddfinedinl lbut additighanl npeplt@e il &F 4&f S a grow ng

pol ypeptide chai n bearing the signal peptide to the endoplasm c reticul um
of the expres®fffglel |. The signal peptide is cleaved off in the

endopl asm ¢ r@g{d é%?ﬁ&d@&hﬁmh&g_f Moud SRE &S f 0 ide via the
ol gi apparaé%é.ﬁT usf a peptidge%futﬁgﬁﬁi322??82%%§§HE%¥§§%§? éd to an

i ndi vi dtmal byndeptieslion fromcells within the individual, and 15 secretion

fromthose c . A ternati , | ynucl eotides of t i nvention may
be expressedﬁkhigoggFt%%ﬁ%dﬁéﬁﬁg}%nggﬁ&gﬂ%ﬁpéggﬁ%ﬁFﬁd%QUP %ﬁﬁﬁtide of the
i nventi on by aaf oplieda@ycl ass 11 nol ecul e at the surface of an antigen
presenting cell. For exanple, a polynuc|eotjde, expression cassette or
vector of t hdDi“hRelprartfe sreieliped .t eddienaly petgelsctpd s me apor® cell's, or

t he expressiqﬁdgﬁﬁ gyded peptide may be preferentially stimulated or

i nduced in such cells: Pol ynucl eoti des of interest may be used in
vitro, ®x vi (pAghipaptidews defimetl liree)p baddditionailyofot selqpemdtin dptoaf attolre, i nvent i on.
Such polynuclegtidesﬂnay be adm nistered or used in the prevention or

treat nent of %4 PB?%V’%y tol erisation. 25Methods for gene delivery are known
in the art. e piyptiddhsSerifatianry, tNosdditndPPnd48ect& 80, 8 F%bsRd

5, 5104, 466. The nuc]eic acid nolecul e can be introduced directly into the
reci pi ent sulPe anderRgly by standard i ntranmuscul ar or intrader nal

i njection, tr, { el Y 1.0n; i , or by
B e R

al t er nat0i vel ynd aptidpelly nt r oduced ex 30 vivo into cells that have been

removed from ubject .. For, ex |l e, a pol cl eot.i de,. expressi on cassette
or vector of (’[%Png‘ I?“'r%‘(?t‘a‘3 4 dﬁ%}‘/e%g}ge]’ Rf‘ﬁ'aggﬁlc?\é%gi 'Hf&eie‘%lgég ‘%F’ 1g?ubci"ﬁ?di vi dual ex
vivo. Cells containing the nucleic acid nolecule of interest are
re-introduced into the subject such that an i nunune response can be nounted
agai nst the peptide encoded by the nuél ei c acid nol ecule. The nucleic acid
nol ecul es used in such i nmuni zation are generally referred to herein as
"nucleic acid 5 vaccines." The pol ypepti des, pol ynucl eoti des,
vectors or cells of the invention may be present in a substantially
isolated form They nmay be m xed with carriers or diluents which will not



The invention enconpasses the use in vitro of a nmethod of producing a 15
popul ati on of APCs that present the peptides of the invention on their
surface, that nay be subsequently used in therapy. Such a nethod may be
carried owlp @untbike on a sanple of cells that have be%ﬁ‘%ﬁﬁbmgﬁ)r om a
patient. The APCs produced in this way therefore forma pharnmaceuti cal
agent that can be used in the treatnent or prevention of dust mte allergy
by tolerisation. The cells should be accepted by the 20 i mune syst em of

t he individual because they derive fromthat individual. Delivery of cells
t hat have been prodg&ed in this way to the individual fromwhomthey were
originally obftdi°REallhus fornms a therapeutic enbodi ment of the invention
Formul ations @nd sREBARIc: Alithed A hIR ARSI ROLIING! 0] b dBSpoyeCt o s and
cells of the invention may be provided to an”individual ‘erther srngly or in
conbi nat i on. #@deoptiersfilgcul e or cell of the invention may be provided to an

i ndi vi dual | i sol ated, substantially.iselated i fied
subst ant i al | Y paFPRPE s STmE b, aretonpisdpt Felralegen EhE ™ Mpht i on may be

provi decs t 0 amdiopthnaiiual substantially free fromthe other peptides.
30Whil st it may be possjble for the peptides, po%%gucteotides or

conposi t i ons (BtAGPEPRRYIdeEs defmed @ntyt additionably ngt wtesivd drielita o) aoveorm it s
preferabl e t gopLesRReond, BoMaASrGeRRATTRGEH A Aevd ! :
according to g #urthé? éspegt 5$&$%e inven?%oﬁ%vgﬁgggég%%ggﬁfgggﬁtion

provi des a phuitsallcegittiydalerifatiomul ati on for use in preventing or treating
allergy to dust mytes tol erisation. conprising. a.conposition, vector or
product accor di figYPE b%’d%@gﬂétﬁ%wv?rgﬁgfggfowcfsﬁ‘%r{%r‘i)g grengne

phar macaut bowdakijte alte gplohe: dal hitets teleri dibhieathsriandorRRl kdaal | y one or nore
ot her therapeutic ingredients. The carrier (s) nust ‘acceptable' in the

: : S be
sense of bBEYHRFPEEeyEtTHN Berplypentide isgelsetied faBy agiok edoldFwiptie for nul ati on and

not del eteri r-8Ghpl i I for
i njection, agﬂﬁgﬁgm% ﬁ?fﬁﬁggﬁﬁﬁ§¥?gﬁfgggéﬁg¥§$?@%k%ﬁéggéfgggz free.
10For mul at i olIoM28] ¢Hip 83 BE) HPMBGEBEQIIRE 3}, FEDHRMA (REQ foBYnBEQeot i des or

cells of theyd nt.ion_can be c i .out usi t rd raceut i cal
fornulationkgggﬁﬁgéﬁng’%%HT%EPﬁé%gsgdf@gfgﬁﬁ?g?aﬁﬁﬂgﬁsa?Epﬁ%ggfIy

avai | abjse t o (fifrevarpasematiiypesidelsbsdiag td GRWhefen saRaRRAEs a CONPOSI ti oNs
contai ning one or nore molecules or cells of the 15 invention can be

conbi ned whdikpeptide oflengh & o Mhsmiae etifs bal goppaisesepicaivn sorsi@inpPént s or
vehicles. Auxiliary EfRn : wetting or emul sifying agents, pH
buffering substancegﬁgﬁgagﬁe |.%§?Fﬁkg§be present in the excipient or
vehi cl e. These exei pi eqtsce welth bhed lamd Sdukoholagytosubsf dacamearce general |y
phar maceuti cal agent hat ,do not . ndu n.immune .response in the

i ndi vi dual receivindﬁghéﬁggﬁfggP?VﬁﬁgmgﬁégﬁﬁmﬁﬁﬁﬁwIW§§%B§t%@Wi i stered

Wi t houtaoundue t oxi Cithyseqiaeq@qpuéd cal |y acceptabl e excipients include, but
are not limted to, liquids such as water, saline, polyethyleneglycol,

hyal uroni ¢ aé?%aaﬁHHéPEﬁH@M¥$Pﬁ§Fﬁﬁééﬁﬁ?ééﬁﬁvﬂﬁ&gwa%ﬁmém§alts can al so be
i ncluded t j m La..sal : ochl ori des,
hydrobroni%géﬁbgﬁ%ggﬁa eg%pgﬁf?%%ggégéﬁ ?ﬁ%éﬁ*&ggﬁg% Stﬁggég{ts of organic
aci ds suchsegberas that sfpatserds eifeopi onat es, nml onates, benzoates, and the like.
A t horough di scussion ofﬁ$£ nac§§;icalhy aﬁfeptable exci pi ents, vehicles
and auxiliary subst ghiEmePEoLany O REpeueReeR i gt on' s Phar maceut i ca

Sci ences (Mack Pub. Gomoldiud of 4 88dment of any of tiEHRuGOMRISHL i Ons may be
prepared, packaged, or sold in a formsuitable for bolus adm nistration or
for conti nYBGR seRRGsi1S EaPablk shtolarising an asiadusd tpwwiof therssqurases3d(be pr epar ed,
packaged, gla 10k frlth o113t 1cad 930 {o0T g WeifSail Ao ATBOM 188 aPfad 1 MUl L1 - dose
contai ners containilng a preservati ve:. nposi tions I nclude, but are not
limted t@&% buspegsiomy,?soligbhomsineends si aiyef il seqdeycdn @queous vehi cl es,
pastes, and inpﬁgptable.sustaigeﬁérﬁéease or biodgg;adable f?rnulations.
Such conposi ti oh¥ FEPOFHPIHEPTEERHPT G& TBRE G o d PR ar T8 @ hgr edi ent s

i ncl udisng, ofttedueneds defifidd @dvé. OTheSUERR AEHi Ay c6inpRick i 21, Nhr nWre B BPET Si NG
agents. In one enbodinent of a compositign 5 for Parenteral adm ni stration,
the acti veMtgflasilbspitopes g3essviiin Y PHewPYdips Beptide g1 SEQ IBdVRIdriodP4.gr anul es)
formfor reconstitution with a suitable vehicle (e. g., sterile
pyrogen-free water) prior to parenteral adm nistration of the reconstituted
conposition. The pharnmaceutical conpdsitions nmay be prepared, packaged, or
sold in the formof a sterile injectable aqueous or oily suspension or
solution. This 10 suspension or solution my be formnul ated according to the
known art, and may conprise, in addition to the active ingredient,

addi tional ingredients such as the dispersing agents, wetting agents, or



25 particulate carriers include those derived from pol ynmet hyl nethacryl ate
polynmers, as well as PLG microparticles derived from pol y(l acti des) and

pol y(l acti de-cogl ycolides). See, e.g., Jeffery et al. (1993) Phanm . Res.

10: 362- 3680 fvhiemipar ticul ate systens and pol yners cans@),sf.saMsgd, for
exanpl e, polyners such as polylysine, polyarginine, polyomthine, sperm ne,
sperm dine, as well as conjugates 30 of these nol ecules. The fornul ati on of
any of the peptides, polynucleotides or cells nmentioned herein will depend
upon factors such as the nature of the substance and the method of
delivery. Any such substance nay be adm nistered in a variety of dosage
forms. It may b&VBEHINAL ‘@riantsgregreatipyed(heregn. Sushtvatitndt may be sddies, | ozenges,

aqueous or Qih¥% SUS j ' ' owders or granul.es), .

parenteral l'y. epl cu@gﬁgégﬁg ?%awgﬁg%%gﬁggﬂeé ,IHBX?CPI%??QP l?%%ﬁp“de

i nt r avenougifPEQ I NanliscMaarddythus intvilbisbiesil doynprist St i blnds to

i ntraderrnagl i ngual |y, instranasally, buccal]ly or by infusion

t echni ques%el‘%agleﬁggci%ﬁgwéﬁw oh & TEeEnisPd bes dgeh ¥hidhspresniser i es. A
physi ci an vhd dorfe€poaBing ebiopdeh Qfe'ﬁ.bgf?eﬁtﬂ@ of SBYITHAGo! Pl @40f admini stration
for each particular individual. 10The conpositions of fornulations of the
invention will CGHPYIESER NGB! & s fagmentsaferivelcy truncation.

pept i de/ polpyiied; i i ve AM t hout. causi ng.adver se
reaction. Typi cé%? t Ogﬁéc%rﬁ%gﬁ? ?gﬁ’g‘ﬁ&t&%}é%afgﬁ’ Ep T Fh e?g{% B¥nposi ti on
wi || be i nten mangminofacils G8mt the EaﬁdfnﬂﬁltéxﬁﬂinalMbﬁsaofmr;ﬁi)?ﬁ?&ﬂe)bfisﬂd he range
of 0.3 to %BW#E 31|€t0 iSO n%{m, 10 to 150 nnmol/m or 30 to 120
nmoUnl . Thée cdipdtt 'W‘p‘?S“FCS‘P AP RS Preyidraier Blupmtivey of greater
than 95% OpuB8sar Bl b1 Y Sitichlar) RAS4IAIYW SEQ D NG Tk 19RESPRRLTENt
therefore, the pe(g;l des, polynucl eotides, cells or corrpos?tl ons of the

i nvention &F8 TNQ’st 472 tPHQf*-aéymlaﬁYchﬁ%avﬂbn pwif¢rtedombams of IADBI0Ot her

t her apeuti : : dm ni stered separately,

si nul taneoﬁ%ﬁﬁgﬁgfgggoqg‘gﬁgezi : y.log‘f%e%nﬁ%ﬂ]/arffem%l%ﬁ?i arey ‘%n the sane or
di fferent tionpdsire HONG03 VembHOMEAW (SEQ IR 10ethddof the invention, the
subject may alsgo be treate %%th a fyrther therapeutic agent. A

conposi tion ma rta%'_@?’g? BPge BRSO @PRAT BRTCB | deefionsmspadadl e and/ or
cel | of 14 Nehal By eneioaRiANGIE (R 1206 GF BTN BbAGH il ASTAReHILE, ! ecul es. A
25 conposition of the invention may alternatively be used simultaneously,
sequenti al ﬁ?"”@?edsepar ately with one OT nore other therapeutic conpositions
as part of a compi r : eutic nmethods. and jndjvidual to be
treated 30The pr es&g%ﬂpl%,ﬂa\%@?t&kﬂ;@ ai%@' tjgiaﬁg%qlplaggﬁﬁ%}eﬁ?{w{%% des,
vectors and¥Océlilesa thivater smgeercap@his eagfindtieizaniidivs bPehedfwd, 8r8s iksirng hunman

i ndi vi dualﬁ to the al ggr ens descri bed above and are therefore useful in
the preventiof ot & ﬁg‘fﬁe’ 16 ouHete ARty oy dhe Nepgsmingd et ofSEGr ovi des
CONPOSi doi OIMSNOPI @FlF6InThe TRGHHAS cANGE JrRY MINa: 'Ip'gﬁcl{]@g}et%%gn{ta?bwn% gnting or
treating allergy to dust mtes by tolerisation. The I nvention also provides
a method offomEP@rands efSRS IYBEL As At Tazianiepf SEQUEY N 1 enaglitadudgi ¢ i ndi vi dual 5

conpri si ng, AGELN SLES L L [ .0 or in conbination. the

pol ypept i _Olesfl po?ya?lij&g{f ée(g% %@s%%%??%%@ﬁ P B\"”’&’ﬁreg pr&&é’@:g?‘ﬂed above.
The i ndi vi diigh thepepiiictded atse ektendiny myostetle whd(h) IfiSECDNOSE  KORHM:
formul ati on of the invention |sé§feferabl human. It wll be appreciated

that the iR PFYtst cePipaHonol diesdishans e JRdignrs dierupwd gborsi Fosed to t he

al | er gems, exadnple] &Kin0hciBShAgHS 8ASE: k58D Lhg, sensitised.
The i ndi vi 3uaf3 e(;anmbémt estgd for sensi F?E%%&o%?jg?%fgé@&ﬁ?(%g%lml | known
in the ar taHRY2AEs es &ie bl denglrparent prafeireseqadricv elay be hédedianticwviigual may have

a famly hi Ier t mtes,. .| ot be necessary to test
an i ndi vi 32:0% %?q?eﬁé'ifi%t%ﬁgggus a5t ?Wagi‘g aﬁ%%%ﬂ?e“?ﬁ@ tP%%lQ/]iDdU(ﬂ may

di spl ay sywb:che 16f. al | ergy when exposed to dust mites. By exposure is
meant proximty 15 to, f.or exanple, an itemof clothing, a mattress,

pi | low, pillow cHeEn %ﬁﬁg&t ‘F‘%%ngﬁ‘ﬁ%?mb?r YR ERIRSE ) sHBstiveitass ifrgm tki ch has not
been washeghiad ad &ah@ice bhaly GREJ @y NOBY ?toﬁ@@%r%%\%ﬁféﬁt Sl sone week, or a
carpet, curtain or upholstered itemof furniture I ch has not been vacuum
cl eaned f ORIHYPEPHASARRYLOPIPERG FPaREEY havive afdaakt 658y sqgnenck ndeniityits ameant 10
netres or less, 5 nmetres or less, 2 nmetres or less, 1 netre or less, or O
20 netres fromthe itens descri bed above. Synptonms of allergy can include
itchy eyes, runny nose, breathing difidiculties, red itchy skin or rash

The individual to be treated nay be of any age. However, preferably, the

i ndi vidual nmay be in the age group of Ito 90, 5 to 60, 10 to 40, or nore
preferably 18 to 35. 25Preferably, the individual to be treated is froma
popul ation that has M-I1C allele frequencies within the range of

-~



WO 2009/ 022156PCT/ GB2008/ 002780 DRB1 1 3 4 7 8 11 12 13 14 15 16 % 6.4 14.7
15.7 8.8 3.4 8.3 3.9 14.7 2.9 17.6 2.5 Reference population %9.4 11.1 12.8

13.2 3.7
WO 2009/022156 PCT/GB2008/002780

least 9 or more contiguous amino acids in any of SEQ ID NOS: 1o 104. More
preferably a suitable variant may comprise at least 70%, at least 75%, at Jeast 80%, at
least 85%, at least 90%, at least 95%, or at least 98% amino acid identity to at least 9
contiguous amino acids of any of SEQ ID NO: 1 to 104. This level of amino acid

5 identity may be seen at any section of the peptide, although it is preferably the core
region. The level of amino acid identity is over at least © contiguous amino acids but
it may be at least 16, 11, 12, 13, 14, 15 or at least 16 or 17 amino acids, depending on
the size of the peptides of comparison. Accordingly, any of the above-specified
levels of identity may be across the entire length of sequence,

1¢ In connection with amino acid sequences, "sequence wdentity” refers to
sequences which have the stated value when assessed using ClustalW (Thompson et
al, Nucleic Acids Res. 1994 Nov | 1,22(22):4673-80) with the following parameters:
Pairwise alignment parameters -Method: accurate, Matrix: PAM, Gap open penalty:
10.00, Gap extension penalty: 0.10; Multiple alignment parameters -Matrix: PAM,

15 Gap open penalty: 10.00, % identity for delay: 30, Penalize end gaps: on, Gap
scparation distance: 0, Negative matrix: no, Gap extension penalty: 0.20, Residue-
specific gap penalties: on, Hydrophilic gap penalties: on, Hydrophilic residues:
GPSNDQEKR. Sequence identity at a particular residue is intended to include
identical residues which have simply been derivatised,

20 A variant peptide may comprise 1, 2, 3, 4, 5 or more, or up to 10 amino acid
substitutions from any of SEQ ID NOS: 1 to 104. Substitution variants preferably
involve the replacement of one or more amino acids with the same number of amino
acids and making conservative amino acid substitutions. For example, an amino acid
may be substituted with an alternative amino acid having similar properties, for

25 example, another basic amino acid, another acidic amino acid, another neutral amino
acid, another charged amino acid, another hydrophilic amino acid, another
hydrophobic amine acid, another polar amino acid, another aromatic amino acid or
another aliphatic amino acid. Seme properties of the 20 main amino acids which can
be used to select suitable substituents are as follows:

30

Ala aliphatic, hydrophobic, neutral Met hydrophobic, neutral

17



13.4 2.3 10.2 3.2 10.7 3.6 Reference frequencies were obtained by analysis
of nultiple studies reporting frequencies and the figures shown are nean
val ues. Preferably therefore, the individual to be treated is froma

popul at i owQt dewo2bigs equi val ent VHC all el e 5 frequenci es-agsiohoi gl er ence
popul ation for the alleles referred to Table 1 (such as for at least 1, 2,
3, 4, 5or all of the alleles), for exanple within the ranges of those

figures plus or mnus 1, 2, 3, 5, 10, 15 or 20% Preferably the
individual is froma popul ati on where the allele frequencies of the
foll ow ng PRBt—a i east—9%-£ at-l-east -10%.11 - at

i etes—+s+—310—4—at -
| east 8% [° 'Pﬂg’:’ﬁﬁa?\‘?]}%&lneﬁ% hal8t hadPd¥) brdggphilic. aeiral i tes for at
least 2 veels, TiLIRRMRArBRFRNH S YBal O S Ietndividual may
suf fer frong rash, ’#gsra?? 15 co qui oﬁo, ne@;af%gigé%h%eru{c@ and/ or ¢oughi ng
caused by e al |petagyhydrbpkilicndiatged ¢Rl (Gllay GiolarBlydaedhilaveuReen adni ni stered
w th ot her Pﬁgﬁpo‘i t+onst-corpounds—whi-ch-treatdust. mte allergy. |The

/
i ndi vi dual PRy | PUEMUE igebebiaditiedl Aregi delaixsroniiive chasgedds) al dai | y

average re ive ar reater thaqg—soc/b referabty—55%-60%165% 70%
75% 80% of_90% a%#ggtlg’nr}@fi}ﬂgfgdual may | Ve irszarth%é?p;‘bl?ﬂ’ B&irzh regi on known
to support Hiust [dneatipOgidraliydedtilic or [TRX anploar! MR &ABIECRAMAT T OF the

United States (and maj or westein coastal cities of the United States),
popul ous afeas of % 4, western Eurjope, Japan, Korea, and coastal areas

of South ricag:; [Pr1P i A TTCa 25 Conbr-nat +on—+mmunot her a
Si nce nan?migndi v%%ﬁ%ﬁg’ @P}é}%gwgrng'?%%l g@ ma aﬁP %ﬁ\fi %&%’é’gﬁs?%ﬁ% ng to P
several pblypeppblds hadioplgie Thafgbd+L UTHent b[rdARE hRRo@obR, RAeM] des neans of
desensi ti zprg—hei-vi-dual-s—that-—are-alllergic to multiple antigens

"Tol er ancel¥ nduglérhatiey hyfropheltiGingetsdl T a faremsaticppdigmbpdrigiebant i gen or

al | ergen can create T the  Tndirvi-dual—a—*totergenetre—envi+ronrent" wherein

i nappropriate i mune responses to other antigens 5 can be downregulated in
order to provi deurthet eransendiaicahdselin @hich §81Rad of the natuldly®cirAgE Ng Means t hat

i ndi vi dual s aIIe.rg}l&ec to mul.tiple allergens can be treated in a greatly

reduced ti BTSSPy aiRe apf MishapeA i AreSeqRatr o s sfruaiurab ppdles t o sone

al I ergens {weredf AnRBRBHESIsed i thERERierBel Sy aidd beLGlGiel O OF Il ergens
(e.g., cat d;nder can,besnefit f’rqg%g th%?apy {ﬁng%ee?’ne'gé{%?%aﬁce to the
mi | der 4l | Bioyeingithe fugctiont it penede iamdt stgneficantly sdveckebrafienteil.c envi ronnent is
used to praxi the.other,.nore extrene.all er I n addition,
i ndi vi dual g?‘ﬂg%?t ?%ﬁ%pﬁgg#}#gﬁte %engﬁ SR R o TR e (s S%&E&pt ional l'y
sensi ti sedNQOSr 1 at Hdronaseginanithaof] te substintetahedo@0t 4960 tfrual | ergen can
benefi t frﬁm O%.reat ment re%ig wherein tolerance to the unrelated antigen

or allergef™ PF SpaugREg BT Rt Hleary eh PEQUB Me§ehisi W4envi ronment 15
i S used t Oydi8ine Gechi@hRN, t {40 i M. t he

aut oi mune dilsor derq: O%W?Aftsr?rig tt%ﬁg%gép{%hfe%é?g? gé%rﬂg%/?%%w&ﬂ

desensi¥fi siasgrbed dersin, pichas addidengi delstiods, viltinltiohoamiusbdifitdtenamgr gen as

descri bed Ve re | f.ferent pol.ypeptide antigens. The
met hod ent%{%ﬁrﬁﬁ%ﬂggc&?ﬁeﬁe @E:)agﬁ;OPg%‘fgﬁlﬁﬁﬁs(?getlitﬂésgoAtVﬁﬂxrg@e?tffgi“ﬁYdual a
conposi t i cwhprisdercdohfisresasheliyoT tepamhinBaNd 6RIPRASIOF AN SRE s tiorg1t o t he

i nvention ag glescr.i bed herein and wherein the adm nistration is carried out
in a manndP Quf”f‘iv%‘f;}éﬂ’fe’f%o’élé'_ﬁ%r‘é‘fré’r&“’f"ﬁ/aﬁ@ﬂ%é‘ﬁéﬁ%‘?sﬁélt@.ﬂ&b@eé’gm nst dust nite
all ergen. jQhge hUROIBRROAR) Kinisah & iAo BRER ALABIL SN, ( oyard dust mite
allergen, or at least a shift toward desensi t1 Lation has oceur ed, the

met hod 1&ntthin @y i FEQIIPINGS | bt 16, &n b cgdodindat, yhecaniposistdesmibednpr i si ng a
second, di . tide anti.gen to which the individual is to be
sensitise .e;e%%&%il dl[sgt(:g lrl%g'??%r?nso?mf %(hg(éa(t:] o 3Py O8RS Qlimt Tiogisieths ed out in
such a wayeasntooftaakef sEyaDtNG® 1ab 1bhe tol ergenei c environment established
by use of the in&% conpositjon, where it is now possible to establish
tol erance to t HE® ¥ELBhBEPUGFY ¢idpeiiy eligr 95eHe i3 @marn #eidnin lepglh secondary
conposi ti GRcitve3PréRAs Mksial 86 aintd o 0b bPSkrd ' ri-MRLY, conposi tion
or a l|arger. fragm;nt otryn Fe_fdl? By "cogdm' ni st edr}gfﬁialblfytshitglr’;er%ﬁl ®either the
si mul t a(he@glgis oy lepgih c g raptides may be the same length as the peptide sequences in any

one of SEQ ID NOS: I to 20.
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admi ni stration, e.g., when the two are present in the same conposition or
adm ni stered in separate conpositions at nearly the sane tine but at
different sites, as well as the delivery of polypeptide antigens in

separ at e B@mpogizeisons at different tinmes. For exanpl e, pdhesmeonngdary
conposition may be delivered prior to or 5 subsequent to delivery of the
first conposition at the sane or a different site. The tim ng between
deliveries can range from about several seconds apart to about several

m nutes apart, several hours apart, or even several days apart.

Furthernore, di Lveny met.hads n_be enpl oyed. . The second

pol ypepti de ant iflg)ghgéi}sde%@é#%er%%fnfag gglf‘feg%é’gh&ﬁpr&g’@?%ﬁf’ 2 FeehErdust 10 nite
al | ergen. Swarhipiblbeg paltdotnigenavigaror bgehd derivdieinmBtiheulenaf sdnberrbignt i on can of
course be Obt}’?’i nedaﬁnd/ or. produced usi ng known nethods. Cl asses of suitable

al I ergens’ PR ERfe aflgrgen, for RETPIP PHEEBENE olghnaningusid saicacatllter gens,
pol I ens, apbipbptddRd&sed ﬁﬁ@?&thé’sﬂiﬁ/g 5ephid %Q&%rohme%eaﬁé.%éxp &e%%aaﬁf;ft S

antibiotics, stinging insect venoms, and a variety "of envrronne
(i ncl udi hg be Rerhasapsusrmimetheds woll knommgn Gedrtl5 food al | ergens. Common tree

allergens inclu ol | fram cottonwod, . popul ar,. a irch, maple, oak,
el m hickory, a%e%eéoﬁgﬁ?%ég?mg%sﬁ\%%&\%f gﬁicngﬁt@PlégFVs‘ﬁﬁf&‘Rﬁ‘de t hose from
mug-wort, pegweeduridznginusdenpd, dnbeidsidusanitle @pekedamdr Blaweed; plant contact
all ergens include those fraom poi son oak, poison ivy and nettles, conmobn

grass alle %% SPopERePUsy dogr avEslutamge sl urion pativulags mharlpresdnbscue and

bl uegrass 20nhaN endeRsr E)'Q:Hﬂ&.n b, 8¢ ' lned from mol ds or
fungi such as Altemari a,a usar i um’ H%%?i%@gﬁ 61%93 %?B%?%I ‘1"63"‘,’*‘“

M cr opoldy s porespori e ghutamdc inithe seqpérick bz aative nbergeeposin epides mal bal | er gens

can be obt gj e or. organj.c dusts (typicall ungal in origin),
or from angﬁ%%g%%%g@&gﬁ%ﬁ%dg %a?hé?é’?aﬁdﬁ‘ge&ﬁgﬂﬁ AYgcn I #¢f ood

al | ergens prednydethaiNl tkmand hgesrie( di ary), egg, wheat, 25 nut (e.g.,
peanut), seaf ooﬁl(e. g,, shellfish), pea, bean and gluten allergens; comon
envi ronment al  af PP REPRRC Rrddepaptandy malceules in ghichysniay acié pesiiuesl s

(For mal denydGointd bhyiplianNEONEH Tilkdddt BEN R Iec @GSN pich thASEyad 1 DET (cotton
or wool), burlap, "hair dye, cosnetiwc, etergencf and perfu afkf er gens;
conmon dr ubendl ik evgeerds Speltietrdénvepogiepadrasnkigts maydndnakl usiyglnediedal | er gens;

antibiotic,aller incl ud eni cil i tetracycline nd. sul f onam de
al | ergens;hg’r?hilggﬁn@rnf%thf?rﬁéég egﬁlﬁheaiséiéoﬁgg?sﬁ%?egdg%%%éﬁm%éégl%ﬁhj'ant venom and
cockroach bahynolab9,eeeee5s7. Phikbpsubarihyolve makehakaceized .akdighgens

. limted to, maj or cat allergen Fel dl, bee venom

include, byt are not t he _ , : '

phosphol i p g%zn\(ogiﬁﬂs the Bpekipanss pngypot theygggiation ofyidechaingy dszier08 21 676- 1683) ,
bi rch pol | @0oashek a8 Behst orhfBAYKS hhsSnbdd: mEgP- 1 mmunol .

107: 536- 54?) ,@asnd, t he arrul ti {-)epi t opi CII%%%? ellgr?g%?l x)ge?pagggé}aﬁh €rgen r1CBG3. 3
(Cao et20al pseydopommdes atermyeinio Roigy-ir8€rs4 GeBitles, whidhsenaidNHtO@ bosdsi t abl e

al I ergens PP tally availabl e .and/ or .can be readily prepared as
extracts f%%t %05\51) ng bﬁ#o@ﬁng% ?{ﬁis’cfﬁ%gl}mh more Tegptagt & grgfi??ystshe second

pol ypept i de al |Smiieny, itise mpli@Ciond nidy@@didenskd $hthafto @il baR M3 @RUgNCes and
dat abase accessi og%n[gurrbers NCBI Entrez accessi on nunbers) below. NCBI is

the Nat i orfRPTBEAL FTOROEY SHrEDHABING e PATies brivPoriharridorsaldms of tHe vi si on of
the US NatingR@hcili ASidubdis @SecOl: i%éu%iy}gﬁfzf}@km‘%ﬁkgﬂ&@&mf LEM whi ch access

to the database nay be sought, i1s ww nim ni A’Iaf ergen sequences
and dat?ababstangizdy Hicoamn aryey &stiNGBIn dd sulemnaclbehs ko plamdpiey &)a House dust

v O VLA Adeh i SR AR S e e R AR areRise maxepesepicny b
VKYVQSN i MRRhIVEARARBRIA TR | RQVRTVTP
RVOSGE G5, OW APSOUARTESATLAYRND S LDLA oo e 0 RS

EQEL VDCASGHRSERE T O R ROV ARINGURIO R wiing aRepStiihk@pendres may be

EG SNYCQ YE . : FRENT
QPNYHA\C/Q B, DYW VV S el R A R PR e per p 2

MWYKI LGP SIpemARNRORNDVECBUANKEE e GiVPGEHGSEPGE] HRGhERbf
G e A A LD BTOIGE LAERRB AT 10
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M | YNI LI VLLLAI NTLANPI LPASPNATI VGGEI CALAGECPYQ SLQSSSHFOGG

TI LDEYW LTAAHCVAGQTASI CLSI RYNSLKHSLGGEKI SVAKI FAHEKYDSY

Q DNDI ALI | CLKSPM CLNQ CNAI CAVGL PAKGSDVKVGDQVRVSGWGYLEEG SY SLP
SELRRVDI AWWERNEGNELY SKANAEVTDNM CGGD VANGG CD S OQ Spericranos/onzrst
GDSGGPVWDVI CNNQWG VSWGYGCARI CGYPGVYTRVGNFI DW ESI CRSQ Der p 4
KYXNPFI FI GXRSVI TXLME 10 Der p 5

M CFHAFFVATLAVM TVSGEDI CK_HDYQNEFDFLLMERI HEQ | CKGELALFYLQ

EQ NHFEEI CPTI CEM CDI CI VAENDTHAM DGVRGVLDRLMQRI CDLDI FEQYN

LEMAKI CSGDI_L .Cl CEEARV| Cl CI EV_.15.Der p 6 Al GXQPAAEAEAPFQ SLMWK Der p 7
MM CLLLI AAA‘)&E% %bi%%ﬁ‘aFMPﬂeéEPN ynAmes gf Epr Kppaykesepleed

DHSDI CFERHIy I%W%{{M @%@_K %}Aﬂ DGWI CAHL
LVGVHDDVVSMEYDLAY! CL HE’NT I SW EL@%@EEGNWLT S FE VRQ FANVVNHI GGL

S | LDP | FAVLSDVETAlops QOrpRdeEviiaHinaro (el GHen EhERMNGs@ mcRde pgRide
| VGGSNASP | : t ophagoi des farjnae,30 Der fl
M CEVLAI ASL; @é}%ﬁ%{mﬁﬁé RRjet Exgrapies of

YVEANKGA N&maﬁsﬁuﬁmbﬁ&w&m@@m%%%g&%mmg to the

NVPSELDLRSLRTVTPI . CWAFSGVAATESAYLA SLDLSE _
ELVDCASQ—KﬁX&ﬁqHP m_% SN IR ERRP NS TR @1(1 derivaiives of the
| SNYCQ YPPRMI(QL REAL TOFHT AL AV G KR Bes 5
AVHAVN VO Ea CEBrl B ey LR e 12

M S| Cl LCL SPelyrestidaDexdicOBOANNE K A DOCHGSRRCD 4R GRF ks of the

KYTWRVPK) ARSI T 1P NP RSP RA4SS EFPOTER e 2800 ather than L
nml LTr vaoL L AAND AR tRESRINAT Y GV iAMDY Sk @%@ﬁ%u@y normal

SI LDEYW L TAAHCVNGQSAI CKLSI RYNTL| CHASGGEI CI QVAEI YQHE
MT| DNDVAL | TE12RONIF ESeseRAe T omiisAanars aRrreStMBedo be

GSYSLPSEL @g}{,@h@&}/@?ﬁ%ﬁ 2l %g%\é? DSC
QEDSGGEPVVDVATKQTVGABY GCARP%GY W@%S 20 Der f4
AVGGQDADL AEAPFQIISL ertidds pravided By K 1€Fdeht iAvention may be derived from splice
VAEVAVSADP I I_NKAI DDAI AAI E Tl PDH , o
ADKFERHVG %EEMMW%M%WTW@wWW%V&AYKLGDLHP
FI HVI SDIsQUihY WikdnGdyFetanblciphd chMiddinkthe parent protein chains, The peptides may also be .
VRQFANVVNH GG@SI LDPI EGVLSDVLTAI FODTVRI CEMIKVLAPAFI CngELE KN~"30 A§d| tional
mte all er%fé'ﬁ gaRaTRs aidonianEgly@sylatienewsipea jnd otharzoe@snt 1359436;
2440053;  60600Tves 48HE Shien RARHO I R4L0R: MBI 4043705 1091577,
1460058 7413 V96872; 87%%%. iz Ca%c%L}ZtQ% at ﬁeﬂg%g Mﬁé%?nd%}g property of

the allergens. Exemplary derivatives include molecules wherein the peptides of the

invention are covalently modified by substitution, chemical, enzymatic, or other
20 appropriate means with a moicty other than a naturally occurring amino acid. Further
included are naturally occurring variants of the parent proteins found in different
mites. Such a variant may be encoded by an allelic variant or represent an alternative
splcing variant.
Variants as described above may be prepared during synthesis of the peptide
25 or by pest- production modification, or when the peptide is in recombinant form
using the known techniques of site- directed mutagenesis, random mutagenesis, or
enzymatic cleavage and/or ligation of nucleic acids.
In accordance with the invention, the further peptides that the composition
may comprise are preferably functional variants of any of SEQ ID NOS: 1 to 104.
30 That s, the peptides are preferably capable of inducing an immune response. In

particular, the peptides are preferably capable of inducing cytokine production in
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Fel is sequences (NCBI entrez accession): 539716; 539715; 423193; 423192;
423191; 423190; 1364213; 1364212; 395407; 10 163827; 163823; 163825;
1169665; 232086; 1169666. Latex Hevea sequences: 15 Hev b 1
MAEDEDNQQBQGEHBARYLIEFVQDAAT YAVT TESNVYLFAI CDKSGPLQPGY  peyyan 308/%2788

Dl | EGPVI CNVAVPLYNRESY! PNGALKEVDSTVVASVTI | DRSLPPI VI CDASI Qv VSAI RAAPEAARS LA
S SLPGQTKI LAKVFYGEN 20 Hev b 3

MAEEVEEERL KYL DEVRAAGVYAVDSFSTLYLYAKDI SGPLI CPGVDTI ENW
KTVVTPVYYLPLEAVKFVDKTVDVSVTSLDGVVPPVI KQVSAQTYSVAQDAP

GVOEGAI CAL YANLEPI CAEQYAVI TWRALNI CLPLVPQVA .
e R
sequences (iNGEbreddtieide R9EQ65He 6%@%{&%?%%—%%@%ﬁ%@ﬁ%@@?m%, 1493836;

1480457; 1223884; 3452147; 3451147, 1916 5 #2501578;
3319662; 328BHHG respouwRIBTeator3bacil 35,209% p8Terati4 2555 50%3d 10 6iduA94093;

231566, 154559 PIAERAE P s B IRE e hsa iyt 4 B sbindnishoboo, 0120014,

2129913; 5 262084 2f diD@iB5)1er8RARHYIdIAYHRP B anyBRBR: 32020 an a2 h33: 280399;
100138; 108697 ;f 0869 ?1??%%972; 10868768?11_10_8_697 1086076 1086974;
1086972; 9f§%§?a 557 ‘;;309 537860, %ﬁ@@sﬁ10@03@539@22&8@%?8312@@7741122;2  18839;
18837; 18836 o883 ki : : : : :
168211 168008 348137 5 Hye o Aok Toht 0 SEaAL e MBS Lo p 1 10
MASSSSVL L VR Al HesatEinaePPGP M prARNGDKW IDABGSTRWGKnma. Cytokine

PTGAGPI CDN \ N Pl El CDC%%%FEI KCTIL.C .. |
PESCSCEAVTU T TR TR SOt A CA G RO ARt & ctokine is
@RWKWPWWMMbMM&WWﬁ%WWa of Sylokine

DKW ELKESWGAVWRI DTPDI CLTGPFTVRYTTEGGTKSEFEDVI PEGW CADT 15 SYSAK 126386 Lo)

p 2a AAPVEP RETSEIY KR PERSSITAER e as CEHGSNE WA I&b?ﬂ;ﬁr o
GWEI | CSDK] T - ol .p
TKVDLTVEKGE%%\ thlfﬁfﬁ{%p@m@éﬁ@%%ﬁéﬁm&a Stfmirfs R

VEVKSAKPL TEPIANERFCSREGhK HMEDEAITRET VGKT YRR f 2% RA885& knkothep 5a
MAVQKYTVAL SYAADAGYTPAAAATPATPAATPAGO/R .
ECODRRAEAACI LT AST BB o PEL g S SHiob 8B Spp R sepdged o have

Al CAPGLISPI Gdchird/ DA AHRIGRMEREIc R RSk ddY I ANk YedAimit typically 90,
VKPATEEVLAA| Cl PT%VDM DAAFI Cl AATAANAAPTNDI CFTVFESAFNK 30

ALNECTGGAMRP PSR Régesrbbpsplnpewiesampisgf appoaimpgly 1.25x10° cells
TQAQLCAG CRARAMATAAATVATAAATAAAVL PPPLLWQSLI SLLI YY

Suitable methods for measuring cytokine production typically include

measuring the cytokine release from peripheral blood mononuciear cells (PBMCs)

20 from a taken sample from a subject. The sample is typically blood or serum.
Cytokine release from PBMCs is measured after incubating the cells in the presence
of a given peptide. Supernatants from the incubation mixture are then tested for the
presence of a cytokine, using any suitable assay, for example an ELISA, ELISPOT
assay or flow cytometric assay. Particularly preferred methods include Multipiex

25 Dbead array assays as described in, for example de Jager er al; Clinical and Diagnostic
Laboratory Immunology, 2003, Vol 10(1) p. 133-139.Typically, the composition may
comprise at Jeast one additional peptide or variant thereof that is not amongst the
polypeptides already selected, upto a total of thirteen different peptides, which
produces a cytokine response in greater than 20%, 25%, preferably 30%, 35% or 40%

30 of'individuals in a population of house dust mite allergic individuals.

The composition may further comprise one or more additional peptides or
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2498582 Lol p 5b MAVQ CHTVALFLAVALVAGPAASYAADAGYAPATPATPAAPATAATPATP
ATPATPAAVPSGKATTEEQ CLI EKI NAGFKAAVAAAAVWPPADKYKTFVETF 5

GTATNI CAFVEGLASGYADQSKNGQL TSKL DAAL KL AYEAAQGATPEAKYDA

YVATL TEAL K@ ETEEVKFAVI CPAAEEVKVGAr PAAEVQLI DKVDAAYRTA  pCT/GB2008/002780
ATAANAAPANDKFTVFENTENNAI KVSLGAAYDSYKFI PTLVAAVI CQAYAA
KQATAPEVKYTVSETALKKAVTAVBEAELOEATPAAAATATPTPAAATATAT
PAAAYATATPAAATATATPAAATATPAAAGGYKV | 0 455288 Lol p isoform 9

MAVQL CHTVAL FLAVALVAGPAASYAADAGYAPATPATPAAPATAATPATP

ATPATPAAVP EKI I\tIAGFI CAAVAAAAVVPPADKYKTFVETE
GTATNKAFVE B@ éEBA&%.#&PA?EM@@P roppn sebsatyal, gBo a total of
YVATL TEAL RYGAGTJEHOM foPAAEEVLGYGOREAA .
ATAANAAPANDKETVEENTENNAI KVSLGAA SY1CFI g E ﬁb\(ﬂémw than 10%,

KQATAPEVI CYTXPorreiRrabdy @&@vﬁmm@atsmzrpwmmm@mm% Mdde YATATP
AAATATATP AMAEALR AAA GG YICV 20 1582249 Lol p 11 DKGPGFVWTGRVYCDPCRAGF
ETNVSElI NVEGATVAVDCRP FDGGES| CLI CAE ATTDL1CDG WYI Cl El DQ DHQEEl CEWLAKSP DK S
CS E1EEFRDRARVPEGBAXG aHKQQG RYIRNPbiBmRIOFPRE GRGGEILQAY eﬁ% 5} onal Lolium

sequences ent r.ez accessi on 5480; 417103; 687261; 259 1771355;
2388662; 6%%1%%1%%%5%1 E%%Fﬂ%‘ﬁ Q%X‘éﬁ%as@@‘em @@ce%mmsz 320616;
320615; 320&ies HRIOH3RitrihROBMndiS24 RN 1826028 ans é@l@@\%@mg%ﬁo&% %ﬁ 542133,
1771353; 1763163; 1040877; 1040875; 30 250525; 551 %7 510011;
939932; 439Ustyesigues gvhidhggBIest Wit BRreavazighis Tepiore 38 8661283t TAlI@B28273:
548867. COLjyedy ences 5 416610 de e 1
EDI POPPVSQEHI M/@&@c&aﬁ SEFI PGASLRLQCI CDI CENGDVTFT
EVGYTRAEG_YSlev&mm:meu&ﬁﬁ&esmohmgamm&@mﬁ%&ﬁ@hMa}/d}J%IBTVNP
LGEFI CI PK PPNM 10 Parietaria Parietaria sequences: 2497750
Par | P%@AR}%Y %ﬁ%‘}i\/fﬁéﬂ%ﬁ’ RPISEEEA R\ OBy MPELUPEY| OG 15
EE| CEPSKECESEH 633V EF&%R%A@@C P

TTERGY 13550 gm&g%gﬁ%yﬁ@é Olﬁc ormore T

KCDI K' | 1 LPPI TADFDCSI Cl Par
MVRAL MPCL PE¥iceserio mmwgmm¢m@@mm1@m 26veral groups

gﬁgaggpgﬁl\%ﬁéﬁ&é 4m&§%d%§%g%% (lllggly activation. Evavold &

NRTVSNMLWMW(A&WAEM\BABWM M&L@Aﬁ&) 8PT cell
EEKEPSKSCCSGTI CKL TE CKCI.VAATKG. SG KNELVAEVPK

KOG TTTLPPITA %@b@g Uk e 45 §1lspgrvxrro pgdel, a T cell clone specific
IVRTVSAPSAViSE MV VAAGL AW B AVARRARARGSEEECGIM %L&%

L PFVQGKEI CEPSKGCCSGAI CRL DGET%@ HACEC QT AVKTYSD Qﬁé%“ged with a
LVSEVPI CHASPHSSIelops mNBOK RS vRRCR O Y SIoRIECREERSBIAor glutamic

VRTVSARSSVAL U U AU St LA CURRPA L R OARUA i3t o capaciy

PFVQGKEREREI(@RE8GA GRIBEET HEPQRVHACEC! QTAVKTYSDI DGI cL
VSEVPKHCG VDSI CLPPI VNNDCKTE LHYKGN 1086003 Par j
MVRAL MPCL PFVQGKBREBER G EBARR “Beaier R aIsornt:

proliferation was detected although IL-4 secretion was maintained, as was the

alogue no

capacity of the clone to help B cell responses. In a subsequent study the same group
demonstrated the separation of T cell-mediated cytolysis from cytokine production.
25 In this instance, the former remained unaltered while the latter was mmpaired. The
efficacy of altered peptide ligands in vivo was initially demonstrated in 2 murine
model of EAE (experimental allergic encephalomyelitis) by McDevitt and colleagues
(Smilek ef al (1991) Proc Natl Acad Sci USA 88 : 9633-963 7). In this model EAE is
induced by immunisation with the encephalitogenic peptide Acl-11 of MBP (myelin
30 basic protein). Substitution at position four (lysine) with an alanine residue generated

a peptide which bound well to its restricting element (Ad”AS"), but which was non-
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10 KTYSDI DA CLVSEVPKI | CA VDSKL PPFDVNVDCKTVGVWPRQPQLPVSLRH =
GPVTGPSRSRPPTKHGARDPRL EFRPPHRKKPNPAFSTLG Addi ti onal Parietaria sequences
(NCBI entrez accession): 15543659; 1836011; 1836010; 1311513; 1311512;
1311511; 31Hbbddr»154311509; 240971. Tinothy grass Phl ef,qéq.,%ﬁﬁgg% . 20 Phi
p1lMSSSS VLLVWVLFAVFLGSAY G P KVPP G P N I TATY GDKW.DA P TGA GP
| CDN GGACGYKDVDKP P FSGMIGCGNTP | FI CSGRGCGSCFEI KCTKPE ACSG EP VWVH | TDDN
EEP | A P YHFDLSGHAFGAVA1CKGDEQ CLRSAGELELQ 25
FRRVKCKYPEGTKVTFHVEKGSNPNYLAL L VKYVNGDGDVVAVDI KEKGK DKW ELI CES W GAI WRI DTP

DI CLTGP FTVRYTTEGGTKTEAEDVI P EG ATl CADT SYESK Phi p 1 30
MASSSSVL L WAFEAAGA MWK&WD&R@M@ {opthermore prevented

TAAGPI Cl DNGRAGIR EBRME PRRR S GEaNE %%?g& kel i
ACSGEPVWVH TDDNEEP! A?Yﬁ%%%ngGSNA%(%EQ(LR Agv Rk with the

RRVKCKYPEGFRSZPIHEcasenidsal by, CEEEBGRY VARG GBtides which affect

NENASSSSSSL AL AL E RO PRV VR S B PO E 0
GDTMAEVES. REHGSDEMWAABSGEGE pYWHEDREE B Qs bIERH: TS GM I GNMERRNMPEISY T! GATYAPEE

10 Phi p 5.ADLGYGGPATPAAPAEAAPAG CATTEEQ CLI EKI NDGFI CAALAAAAGYPPA
DKYKTFVAL 1-‘%‘5‘?&1@@%&’ sRepIdakTs s Waihay el ppgoskatad koproved

TAEGATPEAKYSAYMATL y=] - P | ]
(VDS EFKVANT ARKAAP AR Py LEAER R, RS VT B R P MHC
AVI CQAYAAT WAIMAPERHOPEHF ERd QYCARTANBRA [CRPRHRAFEATATAT 1| VEAATEAATAATGGYKV

Phi p 5 20 PAEAAPAGI CAL 1E | EI Cl NDGFI GVPPA
DKYI CTEVATM%@K %&&%@%M&%‘% P&y Kyploned T cells was

TAEGAT PEAKYGAATILSBAR Rah-AarldabvHAVIKBANEEVA - BAGHEL M E
KVDSAFKVAATAANAAPANDKFT\VF NAI KASTGGAYESYKFFPALEA

AVKQAYAATVATAP RPRY NSRRI AARDATEATHRIAE Di3teARBAAT GAATAATGGYKV
Phi p 5b AAMMYRRRGRRGHPERSWARAGYAR GAAA | N. VGFKAAVAAAAS
VPAADKFKTFEAAFTSSS| CAAAAI CA%%_VPKL 6%,&@@%% A The R R

Y| CAAVGAT PEAPTREISAyGs Tk RviinsGAls BVl RN EERGMNIdrBAGsdases (1997)

LQ | DI Cl DAAFKVAATAAAT, TVFEAAFRNKA YDTYKC! P
O AT DM ISR e
TVAAGAATET AAGAASGRAT YAAGEY KPP Prifehblyl Bie ARIEYERA TRADRAAGIATRATRAAPAGADAAGKA
11EEQ CLI EKI .NAGFI CA ALAGAGVQPADKYRTEVATEGPASNI CAFAEGL SGEPKGAARESSSI CAALTSK

L DAAYKL AYKEKESAT BERRRIBAN AR T B At erhinNSTE ORISR/ PePlaRERgse skin response or

KVLPAGELQV} il d&(we@@&%é RyANRK T YR é% tve ri

YESYI CFI PAL E%YAATVA APEVKYTVF ETAL%%@ gygrisetoa

KPAAAATAT AR vEARTIERATINAT GV vieods el known in the art; a particularly preferred
method is that described in Cromwell O, Durham SR, Shaw RJ, Mackay J and Kay

20 AB. Provocation tests and measurements of mediators from mast cells and basophils
in asthma and allergic rhinitis. In: Handbook of Experimental Immunology (4}
Chapter 127, Editor: Weir DM, Blackwelf Scientific Publications, 1986.

Thus, preferably, the individual peptides of the invention are able to induce a
LPR in an individual who has been sensitised to the allergens. Whether or not an

25 individual has been sensitised to the allergens may be determined by well known
procedures such as skin prick testing with solutions of aliergen extracts, induction of
cutaneous LPRs, clinical history, allergen challenge and radioallergosorbent test
(RAST) for measurement of allergen specific IgE. Whether or not a particular
individual is expected to benefit from treatment may be determined by the physician

30 based, for example, on such tests.

Desensifising or tolerising an individual to the allergens means inhibition or
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MAVQKYTVAL FL AVAL VAGPAASYAADAGYAPATPAAAGAEAGKAL 1 EEQ"

KLI EDI NVGEKAAVAAAASVPAADI CKTFEAAETSSS| CAATAI CAPGLVPI CLD 20 AAY S V
SYKAAVGATP EAKEDSEVASLTEALRVI AGAL EVHAVKPVTEEPGM

AKI PAGEL QMODIOCY RAAFKVAATAAATAPADTVFEAAFNI CAl | CESTGGAYDROY/GB2008/002786
KCI PSLEAAVI CQAYAATVAAAPQVKYAVFEAAL T CAl TAVBEVQKVSQP AT
GAATVAAGAATTAAGAASGAATVAAGGYKY 25 Phl p 5

MAVQKYTVAL FLAVAL VAGPAASYAADAGYAPATPAAAGAEAGKAL 1 EEQ

KLI EDI NVGFl CAAVAAAASVPAADKEKTFEAAFTSSS! CAATAKAPGLVPI CLD
AAYSVAYKAAVGATPEAKEDSEVAS. L TEALRVI AGAL KP\TEDPAW .

Pl Cl PAGELQ'] %@WMWKM@MM@WW%MW
DTYKCI PSL EAAKIQAYAATEMARP ALY Hd4n EAM.T 1Al T AVREYREY SR ctively activated,

PATGAATVAAGAATTATGAASGAATVAAGGYKY Phi p 5 ADAGYAPATPAAAGAEAG CAI 1
EEQ CLI EDI ‘ FWMWMW Moreover the anergising or elimination of these T-

KTFEAAFTSSSLEAGTAKARGL VRIS RAAYSVAY :
LTEALRVI AGAL EVHAVI CPVTEEPGMAI & %LE%%%X%WB@%@?

APADDKF TV BPaf{ioati pIOBSTIGEA STV KCL RSUEAAKINOAAT b edvilBlergen or allergen-

QVLCYAVFEAAL TKAI TAVGEV TGAATVAAGAA 11 AAGAASGAA TVAAGGYKV 10 Phi p5
SVKRONGSAE T AR CRH O ERa) AR SACABI B NREAEARY A, on second and

1FEEQ CL| ERrR/SRinGAAYARASMBAADKES I BAGE TSSSKAA TAMARCEL VR 4HeDAAY S

VAYKAAVGATPEAKFD SFVASLTEA LRVI AGALEVHAVI CPVT
EEPGVAI Cl PASEREPERR TPRARYRISBASAT AbA DR ET AT AR ckapS:d1ts afGGAYDTYKCI P S

L EAAVKQAYAATIVAMAR EAALT: :
QKVSQPAT G&%VAAG&%'&'KI’{@%EASGM{T E\AEGGQ gg %ﬁ BiTO% SEVER RS RVAMHATR! LvAGPAG
SYAADL GYGPATHAARAABYTRITIRrgukR tR0 weeks is preferred.

AGAEPAGI CATTEEQL, CL | EKILNAGEKAA PPADKYR FGAAS .

NI CAPAEGL S PR B APl R A AT AR PSR RS 90pce  LPR in a dust
VATVSEAL Rl infschlidriidAnd : GEAAREM o MERAE M E MDD EKY ANt A tion is used to

NAAPANDKFTVFEAAFNDAL | CASTGGAYESYK_FI PALEAAVI CQAYAATVAT N
APEVKYTVFET#! P R ANRAIOrab i A AR KA AY s/ consTiimapa oD the APOm®SGOnPhi p 5

ADL GYGGPATRAAPAEAA EECK ) .
DKYKTFVATF%N@F%&%&%K@Agggﬁméwg% be sufficient to

TAEGAT PEAKN AN AT SENSRInE AGEL ESdAKPHABEN (W RAGEL QhE) dose may be
KVDSAFKVAATAANAAPANDKETYEEAAENNAI KASTGGAYESYKF] PALEA .. .
AVKQAYAAT\%%&VEW%ME %%@&Eﬂ@ﬁ%ﬁSMWWMTGGYW

Phi p5b 5 AA}%VEHR‘EER@EQ@@K%%MTW HEES) %ﬂewel\ils
VGFI CAAVAAAASVPAADKEKTFEAAFTS S S| CAAAAKAPG VPI CLDAAY S V,

YKAAVGAT PERKEOSIVASE THshrragaretigaiharcrydmmmeaveki PAGE

LQ | DI Cl DAAFKVAATAAA Ww =1

SL EAAVKQAYAATVAAAPQJ&@%%% Y i\%%&ié%ﬁ HAURREA MR

11 AAGARSGAREWARGEYEAnPIR! % pbmore of 2 panel of dust mite allergic individuals from the
ADL GYGPATPAAPAAGYTPATPAAPAGADAAGE CATTEEQ CLI EKI | CA ALAGAGV
ADKYRTEVAT’E’@&/@‘@RE’ Ké@ﬁﬁgﬁgér( %E%l%ﬁﬁpi%y%%“@%ﬁmé%
TPEAKYDAY i biespE A0RE oAbt WHAMVKRARMEENI Y or more, 759 or more, 80% or more,

KVI PAGELQVI EKVDAAPKVAATAANAAPANDI CETVEEAAFNDE! KASTGGA

YESY| CEl PAIEARRReoAY AR AT PR A comsies mdf GkumisTANBEADK Mhether or not

AVPRACPROCI VARG APAT PAACAEAC Ol S BEATTERT Riigene!of

KAAVAAAAS\ABBIEDK BT heteAE TS es bSKIATHAKAREE R WhlIDAKYS: AN,
AVGATPEAKEDSEVASL TEAL RVI AGA| VKPVTEEPGMVAKI PAGELQI |
DKI DAAFWMT@%&M?%%%F@&%@F%OE@““ aTeell

epitope that consists of a core 9 amino acids which are the minimal essential

sequence required for MHC class Il binding. However, the peptides may also
comprise additional residues flanking the core 9 amino acids. The peptides may
30 therefore comprise a region containing a T celi epitope, in which some residues may

be modified without affecting the function of the epitope. Accordingly, functional
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25 AAVKQAYAATVAAAPQUKYAVFEAAL TKAI TAVBEVQKVSQPATGAATVA A GAAL |
ATGAASGAATVAAGGYKV Phi p 5b
MAVPRRGPRGGPGRSYTADAGYAPATPAAAGAAAGKATTEEQKLI EDI NVG 30
FKAAVAARQRRAMDY @KTEF EAASPRHPRPL RQGAGL VPKEDAAYSVAYKAA  perieR2008/002780
VGATPEAKEDSEVASL TEALRVI AGALEVHAVI CPVTEEPGVAKI PAGELQ | D

KI DAAFKVAATAAAT APADDKFTVFEAAFNKAI KESTGGAYDTYKCTSLEA
AVKQAYAATVAAAAEVKYAVFEAAL TI CAl TAVBEVQKVSQPATGAATVAA GAA | |
AAGAASGAATVAAGGYKV 5 Phl p 5 MAVHQYTVALFLAVALVAGPAAS

VAL AR R SRR o et

NI CAFAEGL SGEPHEAAESS BT SIDAAYKE AVKEARRATREANI M tides. Improved
VATLSEALR! | AGTLEVHAVKPAAEEVI CVLPAGEL QVI EKVDAAFKVAATAA 10
NAAPANDKFTVE Af YeREFeEA YRrdtk ol mation Al Rebaseistp\whlyreens from which the
APEVKYTVFET8bit delt FANSEAD ABAATATA: hi p 5 15
EAPAGKAI EEQY CLI El CI NAGFI CA%%E%L@A%@T%%M@%M &

EGL SGEPKEGAAHS S Gaags PeiesDayionIiFAS GATEEAKYDAYMATIrSes. The solubility of

EALRI | AGTL PAAEL OVI.EKVDAAFKVAAT .

NDI mTVFa%%%%WKE#@@EEﬁ%@A@W%%%W region
TVFETAL| CKAbTANMBEAQ @RAKRRR. HPBME’BMAT@%M@Q%&Q@:B@ ko B Rore
MAVHQYTVAL FLAVALVAGP AASYAADL GYGPATPAAPAAGYTPATPAAP

AEAAPAG CA %@S@ﬁ ) UABEREZAL AMAAGVQPADKYRTFVATFGAAS

NI CAFAEGL SGERKGMES TSI AYSTAEGATPEAKYRAY; 25 -
VATLSEALR I%EGTL EVHAVKP AAE%%X@%%@A@DMF%&Q%&% oneto six
NAAPANDKETVFESSABRDA 2Ry STiEGaveEaVKRE RADEARMCQNYAATIMSTS amino acids

APEVI CYTVFET = PAAAATATATAAVGAATGAATA ATGGYKV 30, Phl
MAVPR&GPRGGP %@?@B&%ﬁ?ﬁéﬂﬁ%ﬁﬁae&%ﬁp protein irom which P o
FI CAAVAARQRPMRPKFKIEREARSPRIJRRPL RQGAGL VPl CLDAAYSVAYKAA

VGATPEAI CFDSEVASL TEALRVI AGALEVHAVI CPVTEEPGVAKI PAGELQ | D _

| C DAAFKVAM’EM%@F/W Nk peRtids ey Brvikel pell Epitope: one to six

AVKQAY ATV AMMEVIY AYREAM Td G-I ANREVIVECRATCAAT o261
GAATTAAGAASGAATVAAGGYKY Phi. p 54 ADL YGDATPAA%%A%@@%%?W\‘REX&&’BMG@U
EEQ CLI EKI NAGFRPaietdy ACAmNORH ADKYRTRVESTREPAS GARAESOSHERKGSAESSSKAALTSK 10
LDAAY! CLAYKT YDAYVATL SEALRI | AGTLEVHAVI CPAAEEV

KVI PAGELQVI EW%%%&NWFTVFEAAFNDEI KASTGGA

YESY1CF| PALFAAVKQAY AXEMAT AREVICYENRES AL IS A TEAMBEARN BRA T cell epitope,

| CPPPLPPPPQPPPLAATGAATAATGGYKY 15 Phl p 5. .

MAVHQY TVAL FLEAVRE\ AREBRARS DI ESASS ATPnapIainsy A pistidmeaginamagend | |

EEQ CLI EI Cl %%@ALAAAAG\/QDADKYRTFVATFGAAS

NKAFAEGL SGEPKGAAESSS| CAAL TSKLDAAYI CLAYKTAEGATPEAKYDAY

VATLSEAR! | AGTLENi9aui CmAREey nRAGE LG AR PDAMHAMAATIAA: 2bre soluble
NAAPANDKFW “NDAI KASTGGAYESYKFI PAL EAAVKQAYAATVAT

APEVI CYTVI | TAVBEAQKAAKPAAAATATATAAVGAATGAATA ATGGYI CV Phi p 6 25
MAAHKF MVAMS LAY AyAtkiet AFBREAR GEATIT ERQEd EDMNASERAAM Aeblaced with serine
ANVPPADKYKTEEAAF TVSSKRNL ADAVSKAPQL VPKL DEVYNAAYNA

ADHAAPEDK %@&Lﬂ%@?ﬁfﬁﬂ%w CPGA Ph! p 6 30

p
SI CAPQLVP! ) L5 YhiAY NARDKIAA PEEK Y EARM ISR AL, L ACT BEVEA M P cn P P 6

25 are not comprised in a T cell epitope, are deleted; and/or

111} any two consecutive amino acids comprising the sequence Asp-Gly in the upto
four amino acids at the N or C terminus of the native sequence of the peptide, which

are not comprised m a T cell epitope, are deleted.

30 Nucleic acids and vectors

The individual peptides that make up the compositions and products of the



ADKYKTFEAAFTVS SI CRNLADAVSKAP QLVP KLDEVYNAAYNAADHAAP E
DKYEAFVLHFSEALHI | AGTPEVHAVKPGA 5 Phi p 6

TEEQ CLI EDVNASFRAAVAT TANVPPADKYKTLEAAFTVSSI CRNLADAVSK

APQLVPI CL DEYXNMNMNAADHAAPEDKYEAFVLHFSEALRI | AGTPEVHAVK BGA:KOuiEhiz78 ©
MAAHI CFMWAMFLAVAWLGLATSPTAEGE CATTEEQKLI EDI NASFRAANVA
TTANVPPADKYKTFEAAFTVSSI CRNLADAVSI CAPQLVPKLDEVYNAAYNAA DHAAP
EDKYEAFVLHFSEALHLLAGTPEVHAVI CP GA 15 Phi p 6
MWAMFLAVAWLGLATSPTAEGGE CAFFEEQ CLI EDVNASFRAANA | 1ANVP

PADKYKTFEAA | ADAVS| CAPQL VP CL DEVYNAAYNAADHAAP
EDKYEAFVL Hlfg{i’\@%‘ %&&#ﬁ%@ﬂ&\ﬁe [e5'Y: Bhnap beyadministered indirectly by

MADDVER! F| GREBFNGDE S SkSiokH @W%@/@%@i
GFI DENEFI SECNANPGLM CDVAKVF 55 Ehl p 11 M5 W Of @4@%? B4 °L ASAAI LGHDGTVW
A Q SADFP @f@\@s}edé@t-p@qqles a peptide of the invention, such as any of the peptides

| CDFDEPGHLARIGMEY AGHKY PGRVI.RG TI KKTGOALV. V@ YD .EP MIP
GQONMWERL GDYLVEQ GM '3%{'\% i t"i@]@é%%’gu%%e‘ﬁ&% RE elt_:’l\f&? %%"r"@‘fw

accessi oh) /in 5887 S 2 BABBEIBotiR5FNE dhico@R 2908 capdiid 57 %res§ﬂ1§§iZOth 2415698;
542168; 54@;1\%% 26037, 542169: 541814: 542171; 253337, 253336, 453976;
439960, L YRR ot Wit dliver O\V&é‘ﬁwf&a‘é@qm@e ofeBoOBWeIAERGEN VES V

5 NEI SGLVYlintbddéThd DeRYSHEAMGHIK el .. o
VWSYGLTKQEKQDI L| CEHNDFgg(I ARGLE! @P%%%W peptide via

ELAYVAQMARKR RS ROIAK O ASIRS AR TS TARY DDPVI CLV

| CMAEDEVI CDYNPI ESGNRE | | KYI,.QEK
VHI wwmywse%wﬁqu%%%%&@%@“@ﬁ%‘E‘éused
GPKCPFNEDT VS#rrhaEE eI NRINRIDL X0FLETEL NHREKEHCTIoTROYME DHEE T3 any length,

SASEKNFI NL CA\%}%/%Kﬁ%W st (%% YPG.%AYYPTA@EI\IT -
RLVGQVI ATI BRRK ApROERthirenfGRieg-limiting
El | GLDPARPSERSNS SCSERkSIRHRAGE b T %é}lgh cﬁgbfﬂa@w;ﬁ%%e&p/&

| CNNPGCGRFFSEVCSHTRAVI YMAECH KHECCLI G PRSKSSQPT SRCT
CVGLNAK. KYPBREAE AN STRphaNm wtyracieotids g emidd, vERBENsHESI YNA of
|

RENRARDLVTL DTt R PEERRT Y FPOVEL TR e DALE PR RAT B s A

| C. DNYMJ| SPEMIDERAGTINEARGID ALY REAABRNTIRI A4SV sOREEQr GhavfedHskh SMANI RLI GHS
LGAHASGFAG, CKY,

EL| CLG KYSEI | .GLDPA FD S NH
CSERL CETDA‘éW@g Cﬁf%ﬁﬁ‘@?ﬁﬂ*ﬂ%%ﬁ‘%ﬂﬁ@ tsfovea nucleic acid

SHSRAVI YNVARGTeku G i S kS S QRIHRSGEKOESN ci _
FYVPVESTAPFCNNKGKI | 30 1346323 ALLERGEN V%W“ MR He case of

SERPI CRVFNPRV It MEOIP B E BEX NFRET RNS el DDRQEDIrel oflabMDpriate

DR ERVRP! FRONVCRN G R ST B U PRI P PR o g e by

RFFVEEPL| Gttt QAT Rl (DQADMEMYRERNGENVERNNYREGDMIAMASNRKLS 3' (carboxy)
VSV ENNONVL L PS L TPDQR | CEAVRI SNNL| CHSPKVLS
YWVY@EWE%E’@? S\% Kﬁ%ﬁ*ms@mm@&% TRECTCB G TVIIGRI Al NVTEAVN

549194 AL lHoReENoMEDitM to lEDNA from viral, nrokarvoti k i ;
5KVNYC! O KCLKGGVHTACKYGTSTKPNCGE CMAT CAYAL TEAEKOET LR MOHSBRYE oo ETRGNP
GP QP P AKRVNRESIANDEY 2l RpiokarywicSeisier G NHDEGH EBEMALEANNAI CRS

NNLT G CTa W RGO CIT OBl LR BT COERATHF R SSSRER 9 cadiiac

25 sequence.

Polynucleotides of the invention can be synthesised according to methods
well known in the art, as described by way of example in Sambrook et al (19104,
Molecular Cloning ~ a laboratory manual; Cold Spring Harbor Press).
The polynucleotide molecules of the present invention may be pfovided in the
30 form of an expression cassette which includes control Sequences oﬁerably linked to

the inserted sequence, thus allowing for expression of the peptide of the invention in
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15 Additional vespul a sequences (NCBI entrez accession): 549193; 549192,
549191; 549190; 5491104; 117414; 126761; 69576; 625255; 6271104; 627188;
627187; 482382; 112561; 627186; 627185; 1923233; 1047645; 1047647; 745570;

225764; 1&a@b5myn22156 20 Tree al | ergen sequences (nai nl ypBiiehissGaiences:
114922 Bet v | MOVENYETElI | SVI PAARLFI CAFI LDGDNLFPKVAPQAI SSVENI EGNGGPGTT 25

| CKI SFPEGFPFKYVI CDRVDEVDHTNFKYNYSVI EGGPI GDTLEKI SNEI KI VAT
PDGGSI LKI SNKYHTKGDHEVI CAEQVI CAS| CEMGETLLRAVESYLLAHSDAY 130975 Bet v 2 30
MVBWOTYVDEHL MCDI DGQASNSL ASAI VGHDGSVWAQSSSFPQFI CPQEI TG

VI R@ CKGSGA TI | CKT LV
%DL:{EEE\C%EAPTG_ HECOL KYWE%'@%%S%%&B@@SW% in turnqgrbé typically provided

MPCSTEAME! GAEHGHAREPRI L H&\E sRitaBH for use
VDEL SRAL NLLGLETDLSELE CSFTR EGNI GLQ:EDFI g@tl hﬁé&g
FAYGGEDEDDRE R Tk Y SARMPEdShibh cassette may be

E FF DVVRSVLVRSS 809536 Bet v 4 10
NADDHPCDIABE %f%f%%%ﬁﬁ%%%&é R CRT e AR Sing &
AEI DTummh@Wﬂﬁdﬁﬂ&&éﬁd(w@ hast %ubéac@ﬁfe@éx‘ﬁ)l?&x@a =oak

trees (fra FTXES PAXLFKALFL 15 543509 | - TCarpinus
bet ul ug:hoﬁﬁn@%ﬁlﬁ@&sw r?é‘ ) ABNAEESPIA FERARLFERSYVADEDRIG PKVAPQAI XK

543491 AM gedtor mdY SanghedbASaTR|cA8hId JRE3 vihk & BRI amount of genetic

information, and allowing expression of a peptide of the invention.

The present invention thus includes expression vectors that comprise such
10 polynucieotide sequences. Thus, the present invention provides a vector for use in
preventing or treating allergy to dust mites by tolerisation comprising four or more
polynucleotide sequences which encode different polypeptides of the invention and
optionally one or more further polynucieotide sequences which encode different
polypeptides as defined herein. The vector may comprise 4, 5, 6 or 7 polynucleotide
15 sequences which encode different polypeptides of the invention. |

Furthermore, it will be appreciated that the compositions and products of the
invention may comprise a mixture of polypeptides and polynucleotides,
Accordingly, the invention provides a composition or product as defined herein,
wherein in place of any one of the polypeptide is a polynucleotide capable of

20 expressing said polypeptide.

Expression vectors are routinely constructed in the art of molecular biclogy
and may for example involve the use of plasmid DNA and appropriate initiators,
promoters, enhancers and other elements, such as for example polyadenylation
signals which may be necessary, and which are positioned in the correct orientation,

25  1n order to allow for expression of a peptide of the invention. Other suitable vectors
would be apparent to persons skilled in the art. By way of further example in this
regard we refer to Sambrook ef al,

Thus, a polypeptide of the invention may be provided by delivering such a
vector to a cell and allowing transcription from the vector to occur. Preferably, a

30 polynucleotide of the invention or for use in the invention in a vector is operably

linked to a control sequence which is capabie of providing for the expression of the
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20 GVFNYEAETPSVI PAARLFKAF1LDGDI CLLPKVAPEAVSSVENI 1204056 Rubi sco
VQCMMWPPLGLI CKFETLSYLPPLSSEQLAKEVDYLLRI CNLI PCLEFELEHGF
VYREHNRSPGYYDGRYWIMAY CLPMFGCNDSSQVLI CELEECI CKAYPSAFI Rl 25 | GFDDK Addi ti onal
tree all ewgemogeousences (NCBI entrez accession nunber)pcdddRdDin2#68193;
585564; 1942360; 2554672; 2392209; 2414158; 1321728; 30 1321726; 1321724;
1321722; 1321720; 1321718; 1321716; 1321714; 1321712; 3015520; 2935416;
464576; 1705843; 1168701; 1168710; 1168709; 1168708; 1168707; 1168706;
1168705; 1168704; 1168703; 1168702; 1842188; 2564228; 2564226; 2564224;

2564222: 2564220: 2051993, 18131041: 15368104; 534910: 534900: 5341048:
1340000: 1g%é@%ﬁ?wﬁfﬁé§g§ﬁ°§éfgif-é@f@%???wﬁéﬁ%@ﬁ@?‘?@?@247; 629480:

481805; 81443; I3HIA6BInkkdbAIGT o shIBrhAESnenl SOIQRats WBELIGH; 5 1361963;
1361962; 1361961; 1361960; 1361959; 320546; 629483 ; 629482; 629481;

541804: 326BAMPNERS 40 descrbefgrocontigomd gojas g paform thes 27upd Auint 884 3BMs, 298737;

Isazacs;  1oA0RsT o e I PG Lyt e Ot Es ) 403500,
558561; H53@ueice 438688 oASREUAE thd EDitddion 45 Riad Qqudh? 638n 1dP2p36; 10 452734,

452732: 452730 452728:. 450885 17938: 17927 17925 17921 297538: 510951:
2104331 2Tﬁﬁ@5§?ef§%@§3%geE@&WH?“ﬁ@dﬁE%c ofsagth the sequence, so

long as it functions to direct the expression thereof. Thus, for example, intervening
untranslated yet transcribed sequences can be present between the promoter sequence
and the nucleic acid sequence and the promoter sequence can still be considered

10 “operably linked” to the coding sequence,

A number of expression systems have been described in the art, each of which
typically consists of a vector containing a gene or nucleotide sequence of interest
operably linked to expression control sequences. These control sequences include
transcriptional promoter sequences and transcriptional start and termination

15 sequences. The vectors of the invention may be for example, plasmid, virus or phage
vectors provided with an origin of replication, optionally a promoter for the
expression of the said polynucleotide and optionally a regulator of the promoter. A
“plasmid” is a vector in the form of an extrachromosomal genetic element. The
vectors may contain one or more selectable marker genes, for example an ampicillin

20 resistance gene in the case of a bacterial plasmid or a resistance gene for a fungal
vector. Vectors may be used in vitro, for example for the production of DNA or
RNA or used 1o transfect or transform a host cell, for example, a mammalian host
cell. The vectors may also be adapted to be used in vivo, for example to allow in vivo
expression of the polypeptide.

25 A “promoter” is a nucleotide sequence which initiates and regulates
transcription of a polypeptide-encoding polynucleotide. Promoters can include
inducible promoters (where expression of a polynucleotide sequence operably linked
to the promoter is induced by an analyte, cofactor, regulatory protein, etc.),
repressible promoters (where expression of a polynucleotide sequence 6perably

30 linked to the promoter is repressed by an analyte, cofactor, regulatory protein, etc.),

and constitutive promoters. It is intended that the term “promoter” or “control
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15 1168391 Ara h 1 MRGRVSPLM.LLG LVLASVSATHAKSSPYQ CKTENPCAQRCLQSCQQEPDD
L KOCACESRGT! CLEYDPRCVYDPRGHT GT TNQRSPPGERTRGRQPGDYDDD
RRQPRREEGGRWGPAGPREREREEDWRQPREDWRRPSHQQPRI CI RPEGREG 20

EQEVGT PGSWYREETBRINIPFYFPSRRFSTRYGNQNGRERVL QRFDQRSRQF  peT/GR2008/002786
QNLQNHRI VQI EAl CPNTLVLPI CHADADNI LVI QQGQATVTVANGNNRI CSFNL

DEGHALRI PSGFI SYI LNRHDNQNL RVAI CI SMPVNTPGQFEDFFPASSRDQSSY

L QGFSRNTL EAAFNAEFNEI RRVL L EENAGGEQEERGQRRWETRSSENNEGV

VI CVSI CEFI VEEL TKHAKSVSI CKGSEEEGDI TNPI NLREGEPDLSNNFG CLFEVK 25 PDI CKNP

QLQDLDMWLT EP Qgﬂ%AllierEP N SI CAWVI VWVNK LELV
A RREOCr B s Bl R A e B DA S0E AR Ag- controls

NASSEL HL L Gitth NAENNFS Rl Ank1AGE) CEMGRQF §PGSGEQVEI CL
| KNQ CESHFVSARP quspsspEl CESPEKEDQEEE GPLLSI LI CAFN 30 Ragweed

Anbrosi a sequen lymglsatpds. agpsesaion cassette or vector according to the present

WG CADWAERTS CAABCACE AREH GRED IPUA B KBOARE ot pepid

TL RFGAAGNRBEANEdE ARBivict alRly DiRExtt o INNM}WM thiAGFoAlo¥N such that the

VI CNI LT HNI | IVH GGL| KSH GSDGDAI
KAVDGL| DAI fﬁﬁ% ‘Ifﬁséi%cej;ﬁ (ﬁﬁwa encoded by

NVDQRVPNL RiVE A WW &m 3kl KI C
EVVGRYGESAMSESI NVAWWRSYMDVFENGAI FVP SGVDPVLTP EQNAGM P o AEP GEAVLRLTS SA G

VLS CQ P GAP C Tumesly aspgnabperify Seanmmey pucvpss spepiia/ofiorh GEBVDIoLARIdSP NDTRR S

| eI RFGATOSRLYE 11 CHOM T CCOEN SR AR Ay

TLM\VI CNVI hydrophioBicHIn VRwideGHRKSINGERAA P eRH tHREDA| TGS p&kBpde DHCTLS

KSFDGLVDV FETHHE! CAVL GASDTH .
VTLAYN FT%%&EM é%éﬂﬁ*ﬂ“h@tﬁ\ﬁkﬁ expressing cell.

FVAPDFTYKKINCE BT M@BEWM@NDME L MASERRINY Ta1R Wi n*{@’ﬁ EPGDWP
QLTMNAGVLTCSP GAP C 113477 Anb a 1.3 KQCCYI [VETL AL VAL QPVRSAEGVGEI LP S

VN ETRSLQACCERAPNyPIRE: YREEVENIRGAADENGGE ARGHY GBI EDWFIMTSA: BDDVANPK 25

CAWKNE || FRIOU DRI B O RONBEPP! LHRBECIT 1 GA G S e o

HCSL SKSEDGkevR el GEHHYTde SMBKFTQQSKAI LL GADDTHVQDKG\/L AT

VAFNVFTDNVDORMVP NNY GGSSAPTI LCQGNR
FLAPDDQ | mWLA‘Q%%X%W@N 6%( HEeNERE E BesPRvAPresses in a suitabie

PVQSAGML PAERGRAM HohSS é@lﬁ&&kﬁ@g&zdmtﬁéﬁ%ﬁ% GTLEBRQ08/ 002780 113476
Anb a 1.2 I\/G I CHCCYI LYFTLALVTLLQPVRSAEDVEEFLPSANETRRSLI CA HNI | DK

CWRCl CADVWARRIREW| efrrcotiepGrsemimsHl ICHoDwaNR e, @ polynuclectide,

LTCMAW O TP W&%@Wﬁ%@ﬁ%&m@ww

DHCSL S 2CASBU, WKWNMWW PRSP G imATRYe A NIVF T DHVDQRVP

RCRFG-F Q\/VMDRV\%%# S APTI LSQG NREPAPDDI | | CKNVLARTGTGNAESMS
WANWRTDRDL L L TP EQLCA GM P A EP GEAVLRLT S S AG VL S CHQGAP C

10 113475 Anb @olynbel¥bilddlor meeYdst T béN:adlilid- G5 VERSARR, LG L B YNETRRL1L S
GAYNI | DGCW RGE CADWAENRI CALADCAQBF GTVGGLCDGDI YTVTSELDDDVANPKEGT

L RFGAAQNRAM Y cHERpiA/PREBR By MSERITmDERCA RN EI CNAGETLING S dministered

VLCNVI | HNI MKVNP GS S Q W LDHCS LSKSVDG
LVDALCLG 1[;}M$TVSN %%#%ﬁ“ﬁ%&@?@%%&ﬁ
NTFTDNVBQRVPRCREGESTMuNDIXY DKWES YAt BESASH Thd SQCONREEA, U S. Patent Nos.

CBAGH! PAEFCERATE, SN S RAPo o] i et apleese agdsanceige] g
precur sor MSRCGRM AL WeHiM: GSGERBRNE RSCURERRIVMDRVKLARCAYEEGS a1

injection; transdermal particle delivery; inhalation; topically, or by oral, intranasal or

mucosal modes of administration. The molecule alternatively can be introduced ex
3¢ vivo into cells that have been removed from a subject. For exampie, a

polynucleotide, expression cassette or vector of the invention may be introduced into
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25 STMGGKGGDLYTVI NSDDDPVNPPGTLRYGATRDRPLW | FSGNMNI KLI CM

PMYI AGYKTEDGRGAQVY! GNGGPCVFI KRVSNVI | 1 | GLYLYGCSTSVLGNVL

| NESEGVEPVHPQDGDAL TLRTATNI W DHNSFSNSSDGLVDVTLTSTGVT! SN

NL FFNHHKVNBLGHDRANEDDKSVMKVTVAFNQFGPNCGORVPRARYGLY  pe/GR2008/002780
HVANNNYDPWIT YALGGSSNPTI LSEGNSFTAPNESYKKQVTI Rl GCKTSSSCS 30
NVIMOSTQDVEYNGAYFVSSGKYEGEN! YTI CKEAFNVENGNATPHLTQNA GVLTCSLSKRC 493632 Cry
j I'A precursor MDSPCLVALLVLSEVI GSCFSDNPI DSCWRGDSNMAGNRM CLADCAVGFGS
STMGGKGGDL YTVTNSDDDPVNPAPGTL RYGATRDRPLW | FSGNVNI KLK 5

MPMYI AGYKTF Y| GNGGPCVFI K | ELI GLHLYGCSTSVLGN _

VLI NESFGVE R REAPRI Y- IeRiEa e pHVAYLseIes /melecule of interest
SNNL FFNHHK VM e GHRIBAYSORKSMOME NCEQRVERAR)

VHVANNNYDPWI| YAl GGSSNPTI LSEG\&E%%@%YKKQ\m e qap. be mounted
SNVWWOST QDVEARGR e PyESierEaaniby HarERNgENGNATRE TheONctax 28V TCSLSI CRC

1070242 O bl A i PRERRS SRS B i i i
RHDAI NI FNVEKXEAYGDG CHDCTEAFSTA WOAACI CNP SAMLLVP GSKI CEV 15
VNNLFFNGPCQPHFTE] CVDO | AAYQNPASW Cl. NNRI W.QFAI CLTGFTLMEKG

VI D@(QMA@KM FRCeR e TECTor R ety aNBPRvention may be
FHL VFGNCEGWdgd: & Sbu o Do FASIENFELQL GV @@Q%{{él i
TGSSNI VI EDLI CGPGHG S| GSL GRENSRAEVSYVHVNGAI CFI DT ONGL R S3r iluents
WQGGSGVASHMIENKG R P NS Ferfpre wiliOhvic TRAS ACONGRS AVDb BMENIKd 20substantially

NI RGTSAT Dl SLI.CLTSGK] DNANGYESGH V] P ACI CNLS P
SAKRI CESKS@ |°%@%M@&%ﬁ§%@ﬁﬁﬁ%ﬁ%ﬁ&%@m&% | MP
QEYYEFQ?W CEEHHEIIGIc¥inPride0at G24100C%, .o atliéaéwmgegsgo or mﬂgﬁﬂ@@q)f&@ﬁ@r 25

MAM CF1APMAEVAMOL || AQUAL DSDI EQYL RSNRSL RKVEHSR

HDAI NI FWEW&%%@%M@RP@@AM&W@M Y,

VNNL FFNGPCQPHFTFKVDG | AAYONPASW CNNREW. QFAKL TGFTLMGKG

VI DGQGKQWNAGQCKW/NGREI CNDRDRPTAI | CFDFSTGLI | QGLI CLMNSPE
FHL VFGNCEG{I & e @ SETARRBEPKIING DI FASI CNFHLQ CNTI GTGDDCVAI G 30

SN L o SRR TRE s

NI RGT SATAAAb il AGEBSMPCIK Bl akpBEinSihk Ghpte € ASCLARMNINGYESSHirface, that
v1PACKNLSPSA§;$$KSH| CHPKT CNVGAYDKGNRTRI LLGSRPPNCT

NKCHGCSPCKAF BB CEPYPERIRERRIECTY Dty donaydsarog opt 4 wiioesur sor -

Japanese cggigic MSROMAYb SR \Ibtanlda AE&%@M N % G5
STMG3GKGGDLYTVI NSDDDPVNPPGTLR\?GA‘_I’RDRPLWI SGNIWNI KL CM A FDGRGAQVY! GN
GGP CVFI | CRaX/SRvfarsrmLanamscrsiol @i that NES &Gy EPthYIHRQBEDAL TL RTATNI W.DHN
SF SNS S ; SN .

NL FFNHHK\?&%%B&%% &&F%%ﬁﬂ?@?\ﬁ%ﬁﬂﬁ?&@d be accepted by the
HVANNNY:DP\WHnY#leGESSNBT tHe SEAENSEE ABNMESKECRYITE RoeGKIiI3S8G3ual. Delive

TQDVEY FVVSSGKYEGGN| YT| CKEAFNVENGNATPOLTKNA GVLTCSLSI 15 541802
Wl Qp:))r %fCﬁSN@tgPt_ ayg mcécluegglgrthls way to the indi\gguai from whom they were

VDSPOL VAL LY, G956 SINRL DS RCISMARNRM G ARG .
STMGGKGGEDL NgDDDPVI\iPAPGTLRYGATR PLW | FSGNVN ﬁﬁ%"mo“'
MPMY! AGYKTFDGRGAQVY! GNGGPCVFI | CRVSNVI CHGLYLYGCSTSVLGN
VL1NESFGVI TLRTATN.W DHNSFSNSSDGLVDVTLTSTGVTI 20
SNNLFFNHH%W&I VAFNQF GPNCGQORVPRARYGL
VHVANNNYDPWI | Y AIWSESAINET, | o SGNSHBAENESY I 141 Bl Bal FR8Gon may be

S TQDVFYNGAYFVSSGKYEGGYr YTI CKEAFNVENGNATPHLTON AGVLTCSLSI CRC 25 Do
Caqu\:V\st e %Hgg-g%o@hnqdw}ua either singly or in combination. Each molecule or cell of J

MKTLLLTI GRSk ik QAQEY WGEE ERlA( MIARGEY -
VTPM LKAQKGGAL EAKI Tlep'FrEﬁ | }F{%HKTS%F%@YT,&YEWB%%QISOIated’

FI QPSPVRDH¥ v ecmb sarEl Ry ¢ GROPERSGE AL FRFREFESRAKOhe iiNGHIdnEhAQSETCSPGGEQ
Serum al by : CEEHFRGLVL. 5 Ser.um al bum n fragnent
LSSAKERFKE“%| ﬁ*%@%@%ﬁh@%é@ﬁ%@@%%ﬂﬁ%mﬁ@m

KECCHGBI L ECADDRARISAK YiMy GENGRS!¢ ST tiE eGSR M Bl SO6L MM ERBE-PGDLP
SLAADFVEDI CEV%IRCNYL%EAI CDVFLGTFLYEY SRRHP EY S VSL 10

LLRLAI CEYEATI EREEN WW@M%E@EE? Ny BRENY K TNeREferabie to present
LGEYGFQNALLVRYTI Cl CAPQVSTPTLWEVSRI CLGKVGTKCCI CKPESERVS CADDFLS Can f2 15
MQ | LLTVGLALI CGLQAQEGNHEEPQGGL EEL SGRWHSVALASNKSDLI | CP

WGHERVFI HSMSAI CDGNLHGDI LI PQDGQCEKVSL TAFKTATSNI CFDLEYWG

HNDL YLAEVDPKSYL I LYMFNQYNDDTSL VAHL MVRDL SRQQDFL PAFESVC

EDI GL HKDQFVVL SDDDRCQGSRD :




20 Additional dog allergen protein (NCBI entrez accession): 1731859 Horse
25 Equus sequences: 1575778 Equ cl

MKLLLLCLGLI LVCAQQEENSDVAI RNEDI SKI SGEWY'SI FLASDVI CEKI EENG

SVMRVEVDVI RALINSBEMAEY QTKVNGECTEFPMVEDKTEEDGVYSLNYDG  30pc1/GB2008/002780

YNVFRI SEFENDEHI | LYLVNFDKDRPFQLFEFYAREPDVSPEI KEEFVI Cl VQKR

G VKENI | DLTKI DRCFQLRGNGVAQA 3121755 Equ ¢ 2 SOQXPQSETDYSQLSGEVWTI YGAASNI XI C
5 Eurogl yphus (mte) Euroglyphus sequences: Eur m1 (variant) 10

TYACSI NSVSLPSELDERSLRTVTPI RMQGGCGSCWAFSGVASTESAYLAYRN

HRPNAQRYCLI EXRELE EPBEH G 3 PP AV S RPE K RIEVERpectof the
T1 M ONGY CRIMGHVTHX TGN YD DN, A Moy 15, £, 1

(variant) TYACSINSVSLPSELDLRSLRTVTPI R QWAF
VBL DL AEQEL AR YAt INGEHISH TIerRG 7 e AENGW OB iREQBDrising a composition,

HRPNAQRYGLI . CDLNAFRHYDGR 20
Tl NQﬂDNGYQD‘%%AP%\}I? @%@W@%&r YOYEAANM™ Eur m 1 (vari ant)
ETNACSI NGNABAEDRRCMRTAT IR ECOES VARSIV AT BSAXIAYorSor more other

RNQSL DL AEQEL VDCASQHGCHGDTI.PRG EYI OHNGVVOESYYRYVAREQS ,
CRRPNAQQE%RR‘?ES? P ﬁﬁﬁﬁmﬁ‘f%&r‘%&\hq PRI DA FagpersR of being
TI 1QRDNGYQRIMDAAN WigY BNAEYR dvmmgm%%%%é%@ Nl
(variant) ETSACRI NSVNVPSELDLRSLRTVTPI RMQGGCGSCWAFS AYLA

RNT SL DL SEQEEYP A It HOD TR PREEEFFONGIVEERSYPHY AREGrmulation, are
CRRPNSQFNGSWGQQH@PQWLTJWN AVI | Gl KDLRAFQHYDGR

TI 1| QHDNGYOPNYHAVNI VG DYW VRNSVWDTTWGDSGYGYFQA GNNL 5 Poa (gr ass)
sequencés 11356 FoR@LALEN oAk LERERNFRAPA s MYV FIALIAGRAAS YAADL SYGAPATP
AAP AAGYTPAAPAGA 10 APRI CATTDEQKM ERI NVGFI CAAVAAAGGVPAANKYKTFVATFGAASNI CAFA
EAL STEPK@%@WK*%P&@M?M@AWW@WE@W formulation

EALRI | AGTL EMHGMHEPARERMh SR LRl DAAE.

NDI CFTVFEAAFNDAI KASTGGAY@Y%FI PA(I?{EAAVI C@Yﬁ VXTQEiAﬁJPEAf%IS@w reasonably

YTVFETALKI G EEMOKAAL CPAAAATGTATAAVGAATGAATAAAGGY is KV 113561 POAP 9

) DEG G EK N R AR Rk e R S iciebues ot Cole O the
ASNI MFmiﬁmeW&gM&ﬂrg?@ﬁE&%bmwe@mble excipients
AYVATLSEALR| | AGTL EVHAVKPAGEEVI CAl PAGELQVI DKVDAAFKVAAT
MNAAPANDK&%V&%F&BNYMW PALERAYROGIF Ay agents, pH
ATAPAVKY TVEETala s st hONEA@ GAALGR LIAT AV !
GAATGAATAAAGGYKT&AATPTAGGYKV, 25 11356 POAI%& 16 vebicte. These
VDI CANGAYK AR et Syl e dampilircrsnb et CF CLreGRDANGEAICGKcal agents that
LDAFI QTSYL NMAGAVI GAPPASI CEPAKPAP . .
KVAAYTPAAP,%\JGL&(%@?%% o il e%%“%@ ‘Eﬁ%}&%ﬁ@% RY#erposypn, and

VATFGAASNI GARARAY 5T BRIGMVABS! AN LAGIKIOASYKIPAKSARGATILY acceptable

PEAKYDAYVATLSEAL RI | AGTL EVHGVKPAAEEVI CAlI PAGEL QVI DKVDAA
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A0

polyethyleneglycol, hyaluronic acid and ethanol. Pharmaceutically acceptable salts
can also be included therein, for example, mineral acid salts such as hydrochlorides,
hydrobromides, phosphates, sulfates, and the like; and the salts of organic acids such
25 as acetates, propionates, malonates, benzoates, and the like. A thorough discussion
of pharmaceutically acceptable excipients, vehicles and auxiliary substances is
available in Remington’s Pharmaceutical Sciences (Mack Pub. Co., N.J. 1991).
Such compositions may be prepared, packaged, or sold in a form suitable for
bolus administration or for continuous administration. Injectable compositions may
30 be prepared, packaged, or sold in unit dosage form, such as in ampoules or in multi-

dose containers containing a preservative. Compositions include, but are not limited
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sequences {eNei ormnblafEt ACEHES Sdrddtis8 WARS S : {,1580794;
1362590; 544619; _53461_8- 1%%15%14; 51583%”51?@%?%%%%}61‘%?% ¥ 21047849,
Al lergen (yemabgby “?%@Eﬁé@saﬁ 23 GINGBIN, st esstlongnesines sparin)iP
2009/ 0221 8 4: 3719257; 3703107; 3687326; 3643813;
3087805; i%g%é 4 1%9%3’%@%%’%?5%910476; 25910474; 1575778; 763532;
746485; 163827;Alk63828y, (BOBQTALS orkHBB2E0tB6O8HB3 hre358 165022 0;
2231297; 21047849: 3409499; 3409498: 3409497; 3489496; 3409495; 3409494;
3409493: 3%6@3&@%’eafﬁégg t;ﬂ, g%%@mﬁh, parficulate carriers. Suitable

25 particulate carriers include those derived from polymethyl methacrylate polymers, as

well as PLG microparticles derived from poly(lactides) and poly(lactide-co-

glycolides). See, e.g., Jeffery et al. (1993) Pharm. Res, 10:362-368. Other

particulate systems and polymers can also be used, for example, polymers such as

polylysine, polyarginine, polyornithine, spermine, spermidine, as well as conjugates
30 of these molecules.

The formulation of any of the peptides, polynucieotides or cells mentioned

32



34094104; 3409488; 3409487, 3409486; 3409485; 3409484; 3409483; 3409482,
3409481; 3409480; 3409479; 3409478; 3409477; 3409476; 3409475; 3409474,
3409473; 3409472; 3409471; 3409470; 3409469; 3409468; 3409467; 3409466;
3409465; WAOWAB®2158409463; 3409462; 3409461; 3409460; B40QuHBs/0023409458;
3409457; 3409456; 3318885; 3396070; 3367732; 1916805;

herein will depend upon factors such as the nature of the substance and the method of
delivery. Any such substance may be administered in a variety of dosage forms. It
may be administered orally (e.g. as tablets, troches, lozenges, aqueous or oily
suspensions, dispersible powders or granules), parenterally, epicutancously,

5 subcutaneously, by inhalation, intravenously, intramuscularly, intrasternally,
transdermally, intradermally, sublingually, instranasally, buccally or by infusion
techniques. The substance may also be administered as suppositories. A physician
will be able to determine the required route of administration for each particular
individual.

10 The compositions of formulations of the invention will comprise a suitable
concentration of each peptide/polynucleotide/cell to be effective without causing
adverse reaction. Typically, the concentration of each peptide in the composition
will be in the range of 0.03 to 200 nmol/ml. More preferably in the range of 0.3 to
200 nmol/ml, 3 to 180 nmol/ml, 10 to 150 nmol/m! or 30 to 120 nmol/ml. The

15 composition or formulations should have a purity of greater than 95% or 98% or 2
purity of at least 99%.

In one embodiment, therefore, the peptides, polynucieotides, cells or
composttions of the invention are used for therapy in combination with one or more
other therapeutic agents. The agents may be administered separately, simultaneously

20 or sequentially. They may be administered in the same or different compositions.
Accordingly, in a method of the invention, the subject may also be treated with a
further therapeutic agent.

A composition may therefore be formulated which comprises a molecule
and/or cell of the invention and also one or more other therapeutic molecules, A

25 composition of the invention may alternatively be used simultaneously, sequentially
or separately with one or more other therapeutic compositions as part of a combined

treatment.
Therapeutic methods and individual to be treated
30 The present invention relates to peptides, polynucleotides, vectors and cells

that are capable of desensitising or tolerising human individuals to the allergens
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3337403; 10 2851457; 2851456; 1351295; 549187; 136467, 1173367; 2499810;
2498582; 2498581; 1346478; 1171009; 126608; 114091; 2506771; 1706660;
1169665; 1169531; 232086; 4161048; 114922; 2497701; 1703232; 1703233,
1703233; wWOROB2AB2L363287877; 3122132; 3182907; 3121758, pr31i0585023121755;
3121746; 3121745; 3319925; 3319923; 3319921; 3319651; 33187104; 3318779,
3309647; 15 3309047; 3309045; 3309043; 3309041; 3309039; 3288200;

described above and are therefore useful in the prevention or treatment of dust mite
allergy. The invention provides compositions, products, vectors and formulations for
use in preventing or treating aliergy to dust mites by tolerisation. The invention also
provides a method of tolerising or desensitizing a dust mite allergic individual

5 compnsing administering, either singly or in combination the
polypeptides/polynucleotides/cells of the invention as described above.

The individual to be treated or provided with the composition or formulation
of the invention is preferably human. It will be appreciated that the individual to be
treated may be known to be sensitised to the allergens, at risk of being sensitised or

10 suspected of being sensitised. The individual can be tested for sensitisation using
techniques well known in the art and as described herein. Altematively, the
individual may have a family history of allergy to dust mites. It may not be necessary
to test an individual for sensitisation to dust mites because the individual may display
symptoms of allergy when exposed to dust mites. By exposure is meant proximity

15 to, for example, an item of clothing, a mattress, pillow, pillow case, sheet, blanket or
other bedding material which has not been washed at greater than 50°C for more than
approximately one week, or a carpet, curtain or upholstered item of furniture which
has not been vacuum cleaned for more than approximately one week. By proximity
is meant 10 metres or less, 5 metres or less, 2 metres or less, 1 metre or less, or 0

20 meires from the items described above. Symptoms of allergy can include itchy eyes,
runny nose, breathing difficulties, red itchy skin or rash.

The individual to be treated may be of any age. However, preferably, the
individual may be in the age group of 1 to 90, 5 to 60, 10 to 40, or more preferably 18
to 33.

25 Preferably, the individual to be treated is from a population that has MHC
allele frequencies within the range of frequencies that are representative of the
Caucasian population. Reference population allele frequencies for 11 common
DRB1 allele families are shown in Table 1 (Data from HLA Facts Book, Parham and
Barber).

30
Table 1
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3288068; 2924494; 3256212; 3256210; 3243234; 3210053; 3210052; 3210051;
3210050; 3210049; 3210048; 3210047, 3210046; 3210045; 3210044; 3210043,
3210042; 3210041; 3210040; 3210039; 3210038; 3210037, 3210036; 3210035;
3210034; 921008871563210032; 3210031; 3210030; 3210029;rE2d90%i023210027;

DRB1 1 3 4 7 8 11 12 13 4 |15 16

% 64 | 1471157188 {34 |83 |39 [147 129 [176 125

Reference |94 | 11.1 |12.8 113.2 3.7 |134 |23 1102 {32 1107 136
population

%

Reference frequencies were obtained by analysis of multiple studies reporting
frequericies and the figures shown are mean values. Preferably theréfore, the
individual to be treated is from a population that has equivalent MHC allele
5 frequencies as the reference population for the alleles referred to Table 1 (such as for
atleast 1,2, 3, 4, 5 or all of the alleles), for example within the ranges of those
figures plus or minus 1, 2, 3, 5, 10, 15 or 20%.
Preferably the individual is from a population where the allele frequencies of
the following DRB1 alleles is:
10 4 - at least 5%
7 ~ at least 10%
11 — at least 8%.
The individual may have had aliergy to dust mites for at least 2 weeks, 1
month, 6 months, 1 year or 5 years. The individual may suffer from a rash, nasal
15 congestion, nasal discharge and/or coughing caused by the allergy. The individual
may or may not have been administered with other compositions/compounds which
treat dust mite allergy. The individual may live in a geographical region which
experiences a daily average relative humidity greater than 50%, preferably 55%,
60%, 65%, 70%, 75%, 80% or 90%. The individual may live in a geographical
20  region known to support dust mite populations, for example the eastern half of the
United States (and major western coastal cities of the United States), populous areas
of Canada, western Europe, Japan, Korea, and coastal areas of South America,

Auwstralia and South Africa.

25  Combination immunotherapy

Since many individuals are allergic, or may require desensitizing to several
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3210026;
3210018;
3210010;
3210002,

10

15

20

25

30

3210025; 20 3210024; 3210023; 3210022; 3210021; 3210020; 3210019;
3210017; 3210016; 3210015, 3210014; 3210013; 3210012; 3210011;
3210009; 3210008; 3210007; 3210006; 3210005; 3210004; 3210003;
SDLDOOER?1563210000; 3209999; 3201547; 2781152 p302H00i022392604:

polypeptide antigens, the current invention also provides means of desensitizing
individuals that are allergic to multiple antigens. “Tolerance” induced in an
individual to a first polypeptide antigen or allergen can create in the individual a
“tolergencic environment™ wherein inappropriate immune responses to other anti gens
can be downreguiated in order to provide tolerance to other antigens.

This finding means that individuals allergic to multiple allergens can be
treated in a greatly reduced time period, and that individuals seriously allergic to
some allergens (e.g., peanuts) but more mildly allergic to other allergens (e.g., cat
dander) can benefit from a therapy wherein tolerance to the milder ailergen is
established and then this tolergeneic environment is used to provide tolerance to the
other, more extreme allergen. In addition, individuals suffering from an autoimmune
disorder who are additionally sensitised (or otherwise immune) to an unrelated
antigen or allergen can benefit from a treatment regime wherein tolerance fo the
unrelated antigen or allergen is first established and then this tolergeneic environment
1s used {0 provide tolerance to the autoantigen associated with the autoimmune
disorder.

A method is therefore provided for desensitising a dust mite allergic
individual to dust mite allergen as described above and one or more further different
polypeptide antigens. The method entails, in a first step, administering to the
individual a composition/product/formulation (primary composition) according to the
invention as described herein and wherein the administration is carried out in a
manner sufficient to generate a hyporesponsive state against dust mite allergen. Once
a hyporesponsive state has been established toward dust mite allergen, or at teast a
shift toward desensitisation has occurred, the method entails administration of a
secondary composition comprising a second, different polypeptide antigen to which
the individual is to be sensitised. Administration of the secondary composition is
carried out in such a way as to take advantage of the tolergeneic environment
established by use of the primary composition, where it is now possible to establish
tolerance to the second, different polypeptide antigen. The secondary composition 1s
coadministered with either the first primary composition or a larger fragment of

Feldl. By “coadministered” it is meant either the simultaneous or concurrent
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2781014; 1942360; 2554672; 2392209; 3114481; 3114480; 2981657; 3183706;

3152922; 3135503; 25 3135501; 3135499; 3135497; 2414158; 1321733;
1321731; 1321728; 1321726; 1321724; 1321722; 1321720; 1321718; 1321716;
1321714; WO 2009022156 PCTIGR206R/607780

administration, ¢.g., when the two are present in the same composition or
administered in separate compositions at nearly the same time but at different sites,
as well as the delivery of polypeptide antigens in separate compositions at different
times. For example, the secondary composition may be delivered prior to or
5 subsequent to delivery of the first composition at the same or a different site. The
timing between deliveries can range from about several seconds apart to about
several minutes apart, several hours apart, or even several days apart. Furthermore,
different delivery methods can be emploved.
The second polypeptide antigen is preferably an allergen different to the dust
10 mite allergen. Suitable allergens for use in the methods of the invention can of
course be obtained and/or produced uvsing known methods. Classes of suitable
allergens include, but are not limited to, other dust mite allergens, poliens, animal
dander (especially cat dander), grasses, molds, dusts, antibiotics, stinging insect
venoms, and a variety of environmental (including chemicals and metals), drug and
15 food allergens. Common tree allergens include poliens from cottonwood, popular,
ash, birch, maple, oak, elm, hickory, and pecan trees; commeon plant allergens include
those from mugwort, ragweed, English plantain, sorrel-dock and pigweed; plant
contact allergens include those from poison oak, poison ivy and neftles; common
grass allergens include rye grass, Timothy, Johnson, Bermuda, fescue and bluegrass
20  allergens; common allergens can also be obtained from molds or fungi such as
~ Alternaria, Fusarium, Hormodendrum, Aspergillus, Micropolyspora, Mucor and
thermophilic actinomycetes; epidermal allergens can be obtained from house or
organic dusts (typically fungal in origin), or from animal sources such as feathers,
and dog dander; common food allergens include milk and cheese {diary), egg, wheat,
25 nut (e.g., peanut), seafood (e.g., shellfish), pea, bean and gluten allergens; common
environmental allergens include metals (nickel and gold), chemicals (formaldehyde,
trinitrophenol and turpentine), Latex, rubber, fiber (cotton or wool), burlap, hair dye,
cosmetic, detergent and perfume allergens; common drug allergens include iocal
anesthetic and salicylate allergens; antibiotic allergens include penicillin, tetracycline
30 and sulfonamide allergens; and common insect allergens include bee, wasp and ant

venom, and cockroach calyx allergens. Particularly well characterized allergens
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1321712; 3095075; 3062795; 3062793; 3062791; 2266625, 2266623; 2182106;
3044216; 2154736; 3021324; 3004467, 3005841; 3005839; 3004485; 3004473,
3004471; 3004469; 3004465; 2440053; 1805730; 2970629 ; 29591048; 2935527,
2935416; WOXB®A221380 730091; 585279; 584968; 2498195, r833AER002408604,
2498317; 2498299; 2493414; 2498586; 2498585; 2498576, 2497749; 2493446,
2493445; 1513216; 729944; 2498099; 548449; 465054; 465053; 465052; 548671,
548670; 548660; 548658; 548657; 2832430; 232084; 2500822; 2498118; 2498119;
2498119; 2498118; 1708296; 1708793; 416607, 416608; 416608; 416607,

2499791 2 : . 5408578, 2498577: 7750: _1705483: 1703445
1709542 1 g@%g?“ééﬁgggéﬁﬁﬁé’%gé%%5§é“%%%%%géﬁﬂ1§%@§§§F 1346322: 2507248:
11352240; pBEPREFRsdABFIIN;(ARGS 2029199851 8Bk, Inld508.1676- 1616306h 1346804
1346803: 1170095: 1168701: 1352506: 1171011 1171008: 1171005: 1171004
1171002: 1f?@ﬁﬁ%?g?igg?ﬁb?*??@%?ﬁ%ﬁ”fi@ ndar- meareb107:33684b620d1 168705
1168704, 168708 cpldirRanbibkREAL6IAEERBE s AAGE300; (1546B348; 1173075,

1173074; 1173071,
5 Immunology 90:46-51). These and other suitable allergens are commercially

available and/or can be readily prepared as extracts following known techniques.
Preferably, the second polypeptide allergen is selected from the list of
allergen sequences and database accession numbers (NCBI Entrez accession
numbers) below. NCBI is the National Center for Biotechnology information and is
10 adivision of the US National Institutes of Health. The NCBI web site, from which
access to the database may be sought, is www.ncbi.nim.nih.gov/. Allergen sequences

and database accession numbers (NCBI Entrez accession numbers):

House dust mite

15

Dermatophagoides pteronyssinus

Derpl

MKIVLAIASLLALSAVYARPSSIKTFEEYKKAFNKSY ATFEDEEAARKNFLES
20 VKYVQSNGGAINHLSDLSLDEFKNRFLMSAEAFEHLKTQFDENAETNACSIN

GNAPAEIDLRQMRTVTPIRMQGGCGSCWAFSGVAATESAYLAYRNQSLDLA

EQELVDCASQHGCHGDTIPRGIEYIQHNGVVQESYYRYVAREQSCRRPNAQR

FGISNYCQIYPPNVNKIREALAQTHSAIAVIIGIKDLDAFRHYDGRTIIQRDNGY

QPNYHAVNIVGYSNAQGVDYWIVRNSWDTNWGDNGYGYFAANIDLMMIEE
25 YPYVVIL

Derp2

MMYKILCLSLLVAAVARDQVDVKDCANHEIKKVLVPGCHGSEPCIIHRGKPF

QLEAVFEANONTKTAKIEIKASIDGLEVDVPGIDPNACHYMKCPLVKGQQYD
30 IKYTWNVPKIAPKSENVVVTVKVMGDDGVLACAIATHAKIRD

Derp3
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10 1169290; 11610470; 1168402; 729764; 729320; 729979; 729970; 729315;
730050; 730049; 730048; 549194; 549193; 549192; 549191; 549190; 5491104;
549188; 549185; 549184; 549183; 549182; 549181; 549180; 549179; 464471,
585290; 4¥0281p/024369666; 113478; 113479; 113477, 1134 r/QHBERB278130975;
119656; 113562; 113561; 113560; 416610; 126387; 126386; 126385; 132270;
416611; 15 416612; 416612; 416611, 730035; 127205; 1352238; 125887; 549186;
137395; 730036; 133174; 114090; 131112; 126949; 129293; 124757; 129501,
416636; 2801531; 2796177; 2796175; 2677826, 2735118, 2735116, 2735114,

Sran096. Fl LT AR A A P B S 8 oot s
gggiéggz ggjznﬁsyaxrAzéﬁB@QeQTzﬁxs;mmymggﬁggagxnﬂegngmgriaﬁgﬁzzgi8gggjz22;
2488683 245@%&%91%§%§géﬁgiégéégég%ﬂéﬁéﬁﬁgg?D%ié%%?ﬁYRé§§§§§ﬁiﬁféﬁ64905
2415702; 2435106 E1 24315838 SR3381001 v 2R ARIATA TIRHREE6 DV 433682880 1167836;
414703 - 2276458 - 1684718 - 2293571 : 1580797 @ 1580794 & 2245508 :

2245060; 3 128219G70T VYD VKINNEY Y CIY§BGYFCARIGEBCY YIBYAGSSDWESHIEH 1532054;
1359436; 666007; 487661; 217308; 1731859; 217306; 217304; 1545803; 1514943;
577696; 516728; 506858; 493634; 493632; 2154734; 2154732; 543659; 1086046;
1086045; 2DEFp43; 2147642; 1086003; 1086002; 1086001; 543675; 543623;

543509; 54 , , 7108; 21 47107; 1364001; 1085628; 631913; 631912;
631911, 21%%?é§%§?’n§éj\éé3482; 345521; 542131; 542130; 542129; 100636;
2146809; 480443; 2114497, 2144915; 72355; 71728; 319828; 1082946; 1082945;

1082944; 539716; 539715; 423193; 423192; 423191; 423190; 1079187, 627190;
6271104;10623ﬁ182§ 627187; 482382; 1362656; 627186; 627185; 627182; 482381,

115555 1080500 DY 33bAT VR BRI O L kR SR

627141; 280BYSHFEERSIKEMODRIVAESOITI2EAEOGYEZBADIRIBAVEXK DISAFEL Y84 700;
84699 846 2575 102572: 478272: 2130094:
629813: 3§%QEKgggﬂﬁ%g£§ﬁ§§§%”3§%gﬁg$? 481432: 320620: 280414: 626029:
542132: 320615 320614: 100638: 100637: 100635 82449: 320611: 320610

280409; 320607; 320606; 539051; 539050; 539049; 539048; 322803; 280407,
100501; 1306%¥98;6 100497; 100496; 1362137; 101362136; 1362135; 1362134;

1362133; 1 ; ; 130; 1362129; 1362128; 100478; 21291041;
1076531, 1%@%%@%%@%%%?&%%%817; 2129816; 2129815; 2129814; 2129813;
2129812; 2129805; 2129804; 2129802; 2129801; 2129800; 2129799; 479902;
479901; 2129477, 1076247; 629480; 1076242;

Derp?

MMEKLLLIAAAAFVAVSADPIHYDKITEEINKAVDEAVAAIEKSETFDPMKVP

20 DHSDKFERHIGHDLKGELDMRNIQVRGLKOQMEKRVGDANVKSEDGVVKAHL

LYGVHDDVVSMEYDLAYKLGDLHPNTHVISDIQDFVVELSLEVSEEGNMTLT

SFEVRQFANVVNHIGGLSILDPIFAVLSDVLTAIFQDTVRAEMTKVLAPAFKK

ELERNNQ

25 Derp9
IVGGSNASPGDAVYQIAL

Dermatophagoides farinae

3¢ Derf!l
MKFVLAIASLLVLTVYARPASIKTFEFKKAFNKNYATVEEEEVARKNFLESLK
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1076241; 541803; 541802; 280372; 280371; 1361968; 1361967; 1361966, -
1361965; 151361964; 1361963; 1361962; 1361961; 1361960; 1361959; 320546,
2119763; 543622; 541804; 478825; 478824; 478823; 421788; 320545; 81444,
626037; 0626028702530056; 483123; 481398; 481397; 100733 CTirddA027800639;
625532; 1083651; 322674; 322673; 81719; 81718; 2118430; 2118429; 2118428;
2118427; 419801; 419800; 419799; 419798; 282991; 100691; 322995; 322994;
101824; 20 626077; 414553; 398830; 1311457; 1916292; 1911819; 1911818;
1911659; 1911582; 467629; 467627, 467619 ; 467617 ; 915347; 1871507,

455745, 16330508 KO RELBL BRSO SO R AR V1 5201045
18291047, 18381046 rst RAVT481QLR 293 0GWAFESADARPES A SO AGHEVTS L Isdp 3
1773369; 1769849, 1769847; 25 608690; 1040877; 1040875; 1438761, 1311513;

1311512: 1BLYDLASQHGTEHCH TTHRGIBIQONGYYEERSY PYYAREQRCRRAKSOHY G 246118

108oo74: 1656578 GRS VB EAGEIE B AR Rap RS R BBN v G000

999356; VBT VEDASBGSTOGIEBHOWIGRBEBE)TIONSIEGY OYBQAGNMIIMRBB)Y913283;

926885; 80 . 032782; 601807; 30 546852; 633938; 544619; 544618; 453094;
451275; 45 7 407610; 407609; 404371; 409328; 299551; 299550; 264742,
261407; 255657, 250902; 250525; WO 2009/022156 PCT/ GB2008/ 002780

1613674; 1%13?;3; 1613672; 1613671; 1613670, 1613304; 1613303,
er

MISKILCLSLLVAAVVADQVDVKDCANNEIKK VMVDGCHGSDPCITHRGKPF
10 TLEALFDANQNTKTAKIEIKASLDGLEIDVPGIDTNACHFMKCPLVKGQQYDI
KYTWNVPKIAPKSENVVVTVKLIGDNGVLACAIATHGKIRD

Derf3
MMILTIVVLLAANILATPILPSSPNATIVGGVKAQAGDCPYQISLQSSSHFCGG
15 SILDEYWILTAAHCVNGQSAKKILSIRYNTLKHASGGEKIQVAETYQHENYDS
MTIDNDVALIKLKTPMTLDQTNAKPVPLPAQGSDVKVGDKIRVSGWGYLQE
GSYSLPSELQRVDIDVVSREQCDQLYSKAGADVSENMICGGDVANGGVDSC
QGDSGGPVVDVATKQIVGIVSWGYGCARKGYPGVYTRVGNFEVDWIESKRS
Q
20
Derf4
AVGGQDADLAEAPFQISLLK

Der£7

25 MMKFLLIAAVAFVAVSADPIHYDKITEEINKAIDDAIAAIEQSETIDPMKVPDH
ADKFERHVGIVDFKGELAMRNIEARGLKOQMKRQGDANVKGEEGIVKAHLLI
GVHDDIVSMEYDLAYKLGDLHPTTHVISDIQDFVVALSLEISDEGNITMTSFE
VRQFANVVNHIGGLSILDPIFGVLSDVLTAIFQDTVRKEMTKVLAPAFKRELE
KN

30

Additional mite allergen sequences (NCBI entrez accession):
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1612177; 1612176; 1612175; 1612174, 1612173; 1612172; 1612171; 1612170,
1612169; 1612168; 1612167; 1612166; 1612165; 1612164; 1612163; 1612162,
1612161; w0BWR@DL8056 1612159; 1612158; 1612157; 1612156,PCIG:1B245H0278612154,

1170095; 1359436; 2440053; 666007; 487661; 1545803 ; 84702; 84699; 625532;
404370, 1091577, 1460058; 7413; 9072; 387592.

5 Cat
Felis sequences (NCBI entrez accession):

539716; 539715; 423193; 423192; 423191; 423190; 1364213; 1364212; 395407;
10 163827; 163823; 163825; 1169665; 232086; 1169666.

Latex

Hevea sequences:

15 Hevbl
MAEDEDNQQGQGEGLKYLGFVQDAATYAVTTFSNVYLFAKDKSGPLQPGV
DIEGPVEKNVAVPLYNRFSYIPNGALKFVDSTVVASVTIIDRSLPPIVKDASIQV
VSAIRAAPEAARSLASSLPGQTKILAKVFYGEN

20 Hevb3
MAEEVEEERLKYLDFVRAAGVYAVDSFSTLYLYAKDISGPLKPGVDTIENVV
KTVVTPVYYIPLEAVKFVDKTVDVSVTSLDGVVPPVIKQVSAQTYSVAQDAP
RIVLDVASSVFNTGVQEGAKALYANLEPKAEQYAVITWRALNKILPLVPQVA
NVVVPTAVYFSEKYNDVVRGTTEQGYRVSSYLPLLPTEKITKVFGDEAS

25
Additional Hevea sequences (NCBI entrez accession):

3319923; 3319921; 3087805; 1493836, 1480457; 1223884, 3452147, 3451147,
1916805; 232267; 123335, 2501578, 33196062; 3288200; 1942537; 2392631;
2392630; 1421554; 1311006; 494093; 3183706; 3172534; 283243; 1170248;

30 1708278; 1706547; 464775; 2661042; 231586; 123337, 116359, 123062; 2213877,

542013; 2144520; 1070656, 2129914, 2129913; 2129912; 100135; 82026; 1076559;
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1612153;
1612145;

447712;

1580792;
1545885;
1460058;
1421808;

22688; 22686; 22684 ; 488605 ; 17680; 1052817, 1008445 ; 1008443 ;

866H22136451047,

1612152; 1612151; 1612150; 1612149; 1612148; 1612147; 1612146;
1612144; 1612143; 1612142; 1612141; 1612140; 1612139; 1093120;
447711; 447710; 1587177, 158542; 1582223; 1582222; 15315104,

10 1545883; 1545881; 1545879; 1545877; 1545875; 166486 ;

972513; 1009442; 1009440; 1009438; 1009436; 1009434 ; 7413 ,;

551228; 452606 ; 32905; 1377859; 1364213; 1364212; 395407; 22690,
992612,

362307 ;91500 M0 eI AIRE ey ol S sl AR e 500

862307

1176397, 1176834108021 2036897,9D869729713148; 9997971 813587 91U388,999D; 997910;

99790; 997
997900; 99

O R T T e

9971042; 91@@351 16291910883 16§663%833162551 ; 515953 ; 910982; 555616;
160780; 45916 |

10

i3

20

25

30

Rye grass

Lolium sequences:

126385 Lol p 1
MASSSSVLLVVALFAVFLGSAHGIAK VPPGPNITAEY GDKWLDAKSTWYGK
PTGAGPKDNGGACGYKNVDKAPFNGMTGCGNTPIFKDGRGCGSCFEIKCTK
PESCSGEAVTVTITDDNEEPIAPYHFDLSGHAFGSMAKK GEEQNVRSAGELEL
QFRRVKCKYPDDTKPTFHVEKASNPNYLAILVKYVDGDGDVVAVDIKEKGK
DKWIELKESWGAVWRIDTPDKLTGPFTVRYTTEGGTKSEFEDVIPEGWKADT
SYSAK

126386 Lol p 2a
AAPVEFTVEKGSDEKNLALSIKYNKEGDSMAEVELKEHGSNEWLALKKNGD
GVWEIKSDKPLKGPFNFRFVSEKGMRNVFDDVVPADFKVGTTYKPE

126387 Lolp 3
TKVDLTVEKGSDAKTLVLNIKYTRPGDTLAEVELRQHGSEEWEPMTKKGNL
WEVKSAKPLTGPMNFRFLSKGGMKNVFDEVIPTAFTVGKTYTPEYN

2498581 Lol p 5a
MAVQKYTVALFLRRGPRGGPGRSYAADAGYTPAAAATPATPAATPAGGWR
EGDDRRAEAAGGRQRLASRQPWPPLPTPLRRTSSRSSRPPSPSPPRASSPTSA
AKAPGLIPKLDTAYDVAYKAAEAHPRGQVRRLRHCPHRSLRVIAGALEVHA
VKPATEEVLAAKIPTGELQIVDKIDAAFKIAATAANAAPTNDKFTVFESAFNK
ALNECTGGAMRPTSSSPPSRPRSSRPTPPPSPAAPEVKYAVFEAALTKAITAM
TQAQKAGKPAAAAATAAATVATAAATAAAVLPPPLLVVQSLISLLIYY

42

15451045; 15451043; 1545104Cr/cifzdBaatd; 1545887,
1498496 ;



i

910981; 511604; 293902 ; 552080; 166953 ; 485371 ; 156719; 386678 ; 169631
455288 ; 156715; 169865. ; 169629; 169627; 168316; 166447; 166445 ;
515957; 515956; 166443 ; 515955; 168314; 166435 ; 515954; Particularly

pr ef er r edwal 20evigzuse / anti gens i nclude: cat dander protrimcEsbsmdbzo House
dust mte proteins Der Pl, Der P2 and Der P7; Ragweed protein anb a 1.1, a
1.2, 25 al .3 or al .4; Rye grass proteins lol pl and |ol p5; Tinothy grass
proteins phi pl and phi p5; Bernuda grass protein Cyn d 5; Altamha
alternate proteins Alt a 1, Alt a 2 and Enolase (Alt a 6); Birch protein
Bet vi and P14; GCerman Cockroach proteins Bla g 1, Bla g 2, Bla g 3, Bla g
4, Bla g 5 and Bla g 6; Mugwort protein Art v 1; Russian thistle protein
Sal k 1 an®4%ed82KoPp Speanut Ara hl, Ara h2, Ara h3, Ara h4, Ara h5, 30 Ara

h6, plant profili lipid transfer proteins or hunman | eukocyt e

anti gen. %ﬂgy@ﬁ%ﬁyéiﬁbﬁgAgVAd%ﬁﬁékﬁgggﬁ}éﬁéi?$_ ﬁﬁ&ﬁﬁ? s of the
invention garp e AelPyEK RUITEDQRLIRINGEFI A VIAKA NTVPS AD AL TRy ¥TPT Known
routes and techni ques. For exanple, a conposition can be provided as an

i nj ect abf e GATVKORYESUSHENSHHRSENQTIKS DI IdNcA BEANI AP BABYDA a

par enteral, [ AT I t
intraarterﬁgi???ﬁ%ﬁggggg?gﬁggﬁg%?%?nggﬁggggﬁﬂ?égyrgﬁbggﬁig %nventional
needl e and sSTAANYAPANDHEIVRENTINAKIV$EGAANDSMKRIRTEY AMeRQEYAROSI t i ons
can al so bﬁ%ﬁ§f$§%§%§%%§ t%ﬁ%§§%¢ﬁéhfﬁié%§%fr mucosal_tissue, such as

nasal ly, i TV EL 5 TRABRATAGETEPAATATADr ovi ded as
a finely dipadedssRiaxasdisabies 4 RTAFPaAneIREyRY0rYy or pul nonary

adm nistration. G her nodes of adm nistration include oral adm nistration,
supposi tories, sublingual admnistration, and active or passive transderna

delivery t i . Where a peptide of the invention is to be
adninisterg?ﬂﬁﬁgfgn%?g?éﬁred to adm nister the peptide to a site in the

body wher e MAVOKIHT VR AL dAGPAIAS Y AA D AGYCTA TIHA Bltd A RRIra AgmHAITREN
presenting | | nd, where | r.they, wll have the opportunity to
contact 1 camstu MeRE st at AV apetk OB ApR RS r od, 11
i's preferredAmNRARVBEELSG YIAISOARGOL ISR SIAlG ‘i YRR AbRslyTmbietepiast Wil | have
the ability to contact, and activate, suitable T cells of the individual.

20 Del i Ver W Y& TRALRVIAGTLAMH AV EPAME DK DEATNRAEVQLIDKVDAAYRTA

pepti des/ palyn | Lt on ,ni,ng a
plurality %ngggéggéggﬁﬁgﬁﬁ%%§%§®§%§$§§ﬁ%%%Fg%ﬁ@?ﬁ%@tgéﬁﬁgg%gyééd above.
Sui t abl e aKQTAPEVK Y& SEEALKAER VBAMSE ABKEN TH AR ATATPTPoA A TATADT
typically are in the ranqe iven b A singl e adm nistration of each

| ow.
pepti de ma Age ShT AT AR Ao IRV %%gﬁ&éﬁg ral effect for the patient,

but it will be appreciated that it may be beneficial if the peptide is
adm ni stered nore than once, in which case typical admnistration reginmes
may be, 26 o 5&4Mprkp lonce or twice a week for 2-4 weeks every 6 nonths, or

once a day V8N L . j reci at ed,
each pepti5%§%W§%%?§§%c|e£¥F%§gﬁ%$Pﬁgﬁg?ﬁgﬁigﬁv%ﬁé%§%##§§§&§§§f§$ 30

pol ynucl eotATIEXKDaW Y& EANPD QSR BU VLA KS PDAISESHIEEFRDRW RMP LTS Nog@bi nat i on
Dosages for_adm njstration will depend upon a nunber of factors including

t he natureﬂEQQFW%Yé%%%QEﬁRKEﬁkKEQQ fdd®e of adnministration and the schedul e

and timng of the admnistration regine. Suitable doses of a nol ecul e of
the invention may be in the order of up to 15pg, up to 2Qug, up to 25pg, up
t o 30pg25 upddiosdiglivmgequences (NCBI entrez accession):

135480; 417103, 687261; 687259; 1771355; 2388662; 631955; 542131, 542130;
542129; 100636; 626029, 542132; 320616; 320615; 320614, 100638; 100634;
82450; 626028; 100639; 283345; 542133; 1771353; 1763163, 1040877, 1040875;

30 250525; 551047; 5315377, 510911; 939932, 43995(; 2718; 168316; 168314, 485371,
2388664; 2832717; 2828273; 548867.
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5 to 100pg, up to 500 ug or nore per adm nistration. Suitable doses may be
| ess than 15pg, but at least Ing, or at |east 2ng, or at |east 5ng, or at

| east 50ng, or least 100ng, or at |east 500ng, or at |east lug, or at |east
| CQug. Forwsanw/mpbecul es of the invention, the dose used/Gmepodiez4sé gher, for
exanple, upto 1 ng, upto 2 ng, upto 3 ng, upto 4 ng, up to 5 ng or

hi gher. Such doses may be provided in a liquid 10 formulation, at a
concentration suitable to allow an appropriate volune for adm nistration by
the selected route Kits The invention also relates to a conbi nati on of
conponents described herein 15 suitable for use in a treatnent of the

i nvention which are packaged in the formof a kit in a container. Such kits
may conpri g@ivagseri es of conponents to allow for a treatnent of the

i nvention. For exanple, a kit may conprise one or nore different peptides,
polynucleof}H€§“HﬁHW%r cells of the invention, or one or nore peptides,

pol ynucl eotides or cells of the invention and one or nore additional

t herapeutic 20 agents suitable for sinultaneous adm nistration, or for
sequent il 4b9018&hat it e adninistration The kit may optionally contain other

suitable r fr A i S
illustrate E%§5%¢i§?§#¥%a?¥gegﬁgnp Egﬁé% %ﬁju¥ﬂﬁﬁggiﬁﬁgzs f# bi ndi ng
search The EMGHIHAE(DLS?SM&RDHKNEFCHH&HS SGRHDH]I\&IP'MEGW%LIQFK}DG pti des
with strong_affinities for _the seven nost. _common. _human MHC d ass |

HLA- DRB1* RGeS Y RBLEFTREEART ARV ENELAMEBENYF t he al I ot ypes found in

t he average Caucasi an population). In 30 order to identify binding peptides
in the House Dust Mte (HDM allergens, Der p 1, Der p 2 and Der p 7, in
vitro bithdPemgetarigssays have been perfornmed on a subset of peptides from
these alle %gnic rotelns Peptides for testing in the blndlng assays were
initially ¥reg” 8? an in silico approach known as "peptide threadi ng"
(carried out by Blovatlon Ltd, , Aberdeen, Scotland, UK). This is a

bi oi nformati c anaIyS|s of consecutive peptides fron1a sequence for the
potential t£#He’baEddcommodated within the binding groove of IvlHC class |

HLA- DR nol W@M%WSRQFAP@MWM&W&WW@@ ubi ity

in an aqueous, acidic mlieu and a final panel of 44 peptides selected for
t estingls nEEKEiPEKECCSGW&E%WEQ%RE&CK@M}KGIS@IKZEE%’&V‘PE@ assay

enpl oyed i blndlng assay, wherein each peptide
i's analysequﬁgwﬁa;%ﬁ%qgﬁégggﬁﬁiég ace a known control binder from each of
the human MHC class |1 allotypes investigated. The allotypes and control

peptides used in this study are shown in Table 2: 15 All orype Contr ol
Pepti de Seé%%ﬁ@@P®R§5l *0101 I nfluenza haemaggl udni n 307- 319

PKYVI CONTL | 61 [RE PF@%@@EMG@@@GM@%@K?@PQQ\M@@{@W
AKTI AYDEEARRGLE "DRBI* 04
20  KTYSDIDGKLVSEVPKHCGIVDSKLPPIDVNMDCKTVGVVPRQPQLPVSLRH

GPVTGPSDPAHKARLERPQIRVPPPAPEKA

1532056 Par j P8

MRTVSMAALVVIAAALAWTSSAELASAPAPGEGPCGKVVHHIMPCLKFVKG
25 EEKEPSKSCCSGTKKLSEEVKTTEQKREACKCIVAATKGISGIKNELVAEVPK

KCGITTTLPPITADFDCSKIESTIFRGYY

1532058 Par j P9

MRTVSAPSAVALVVIVAAGLAWTSLASVAPPAPAPGSEETCGTVVRALMPC
30 LPFVQGKEKEPSKGCCSGAKRLDGETKTGLQR VHACECIQTAMKTYSDIDGK.

LVSEVPKHCGIVDSKLPPIDVNMDCKTLGVVPRQPQLPVSLRHGPVTGPSDPA
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I nfl uenza haemaggl uti nin 307-319 PKYVKQNTLI CLAT DRB1*0701 | nfl uenza -
haemaggl utinin 307-319 PKYVKONTLKLAT DRB1*1101 I nfluenza haenaggl utinin
307- 319 PKYVKONTLKLAT DRBI *1301 HLA- DQB1*0603 21-36 TERVRLVTRH YNREE

DRBI * 150 IwHmmv2zmpel i n basi c protein 85-99 ENPVWHFFKNIACIRER:D@RD: 3602 Hunman
Insulin B 1-15 FVNQHLCGSHLVEAL Table 2. Control peptides used in the in
vitro binding assays Each of the 44 HDM peptides (which are shown in Tabl es
3A and 3B) were analysed in the conpetition assay and screened for relative
bi ndi ng conpared to the control 20 peptide. Due to the nature of the
conpetitiv each peptide is represented as a ratio of
its own IC§8€§%E¥%%§ﬁgﬁﬁ%ﬁ§%%ghtroI peptide. Thus, a peptide that has an

| C50 value that is parity to the control peptide has an identical binding
affinity, while peptides with a ratio |less than one have a higher affinity
and those wiH*8FaatE% greater than one have a lower affinity. Results 5
SOl ubi 11 1Y NI RGNREYT AP KAV LAV RO RETRBMPAPRIBFTRIGIV GRENBAREP! | de to
be an effective therapeutic agent. Therefore, as a consequence of the

sol ubi | i % y PEFEESEREP W GCCHAHRE RGN GR TIAT @HORSTHIATRIQIPIMRI T SpEpGKies with a

hi gh frequ VA I ' i.d.residues in nmultiple binding
registers.%$ﬁ¥§Q$¥&§ﬁ§ﬁ%$£%?§9?@??§K§?kﬁﬁéﬂﬁig ous HLA-DRB1* bi nders. The
data fromthe binding assays is shown in 10 Table 38. The relative binding

of each pe?tide is shown for each of the allotypes in the study. The data
shows t hat 1980087 Peiel 44 peptides tested bound to one or nore of the MHC

Class Il a RS ggﬁgi i ! . ptides
bi ndi ng only ongﬁgr%ngbe, §Q%§%??§§G in E¥EEY§E§PQESE%¥¢%ég§%ﬁﬁding t hree
and t wolfpe BiYdeEDHIFd N SHY HGICGH D3 LB WHEDCKAS &G TIPROPOLYFESRH ed) . | t

S lar ol Cacy s REE TRese Ao REERRPPRRETIC The homology of c

structures. This can be seen in the cross-reactivity of peptides for
DRB1*0101, *0Q401, *0701 and *1101 in several cases here. Al so shown is the
sol ubi | i t yASfpnd Fericteresegupmeed R entez acesiost concentrations in the
aqueous solution of the binding assay. The value illustrates the 20 | owest
concentration at which an insoluble white precipitate is seen. There
appear sist 054 5hpl 836G H; fl EXW@0; 13ohsSideds Flise2dfBl éEtl; 03! 1She B0t 5@t i on of

precipitat? githe assays. Several peptides that precipitate at high
concentr at % also bind to M-IC class Il; however, several al so show no
ability to conpete with the control peptides. It is to be expected that
peptides liable to formprecipitates may exhibit high affinity and
Timoth 2SS
Phleum sequences:
20
Phlp 1
MASSSSVELVVVLFAVELGSAYGIPKVPPGPNITATYGDKWLDAKSTWYGKP
TGAGPKDNGGACGYKDVDKPPFSGMTGCONTPIFKSGRGCGSCFEIKCTKPE
ACSGEPVVVHITDDNEEPIAPYHFDLSGHAFGAMAKKGDEQKLRSAGELELQ
25 FRRVKCKYPEGTRVIFHVEKGSNPNYLALLVEKYVNGDGDVVAVDIKEKGK
DEKWIELKESWGAIWRIDTPDKLTGPFTVRYTTEGGTKTEAEDVIPEGWKADT

SYESK
Phip1l
30 MASSSSVLLVVALFAVFLGSAHGIPKVPPGPNITATYGDKWLDAKSTWYGKP

TAAGPKDNGGACGYKDVDKPPFSGMTGCGNTPIFKSGRGCGSCFEIKCTKPE
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25 prom scuous binding due to the presence of many hydrophobic residues.
The (3/0 purity of the peptides is indicated in Table 3A. This is of
significance as purities were seen to vary from 60-90% This would have a
consi der alsbev@fokEsé on the ability of a peptide to comugtes4s/00t780 S
relatively inpure. For exanple, HDVR3A and HDVMB2 show | ow affinity binding;
however, they are of reduced purity (66. 7% 30 and 68. 7% r especti vel y)
conpared to other HDM peptides. Therefore, if purity is taken into
consideration, they my in fact have an equivalent affinity to a peptide of

roro sopt i Besdrt R ERR R s G Ntk LR B eBVHREE o' 10 1 °
vari abi | i t Ry @EePEGTE VITERAIK RSPV DAL VR st i {{ avenk sMdgsic ass |

bi ndi ng grooves. There are however, also a 5 nunber of well-characterised
di f f er encedVIBeRiEeMCARVRIP TP Y L EBF bY RY A EGSF I TotBABBMIPBE WiepPTdes. Cearly
a high affihicky control peptide will be nore difficult to displace by the
conpet i ng peptide resulting in the identification of fewer binding
peptidess This can be illustrated by the data presented here. For exanple,
t he Influe?éﬁ Haemaggl uti nin 307-319 control peptide, has varying affinity
accordi ng Phe 10 al | otype, where DRB1*0101 >*0401>*0701>*1101. This is
reflected MENIASSSSHRIGIAMA VRIARDSHGA WKV DETVIEGENEREY POS,VIEWES €

DRBI *0101 has the | owest nunber of binders éSé and DRB1*1101 has the

hi ghest ( 14FDTRGAENELREFS SRHVEY BV GECEY RV E PO FEDF@PHRIRFL EERGEMy st ri ngent
due to theyhj At Tﬁ%? kN Basic Protein 85-99 for this allotype.
In the higﬁﬂggﬁ?ngeng§k¥¥$éen Eg Fel d | peptide 15 EQVAQYKALPWLENA, t hat
was tested in an earlier study, gave a ratio of 0.97 indicating that high
affinity b%aﬂfgs could be identified at this stringency. In addition, to
identify | affinity binders, the assay was also carried out under |ess

stringent aeNdivGOPATPANP ARG FATK RTPERGKNIERBIIGHIES AMRIAG, £6¢PPLO have a
high rati o when tested against this allotype, showing they were | ow

af finity bPEIErEr ONTEGHaNEhrR SGIRAREHEAOES e dd S YKLAYK
DQAL* 0102/ X IR} t) in of human
insulin vvh?% |A(s)ﬁ%l?%§g’%ﬁf ni }H ggén%%‘gﬁﬁivgéfph%ésg%gﬁ (%F:lﬁ?ﬁteé]DR assays.

Thi s di ot aKaDIAFK Y & A& AR ASBANDKF TVEEK AJBEAINAST GOA YESREF IR ALPA oduce very

low ratio v far r inders. to.thi -1C | allotype.
Thi s sensi ﬁ%ﬁ@"ﬁ-ﬁ@ M%‘?Q%EFT%M&M%W%T%%@% DQ 25

bi ndi ng peptaivdesanGia s Atecpanel screened. Finally, on closer analysis,
the peptides identified as |igands for the DRB1*0101, *0401, *0701
superfam |y, are found to incorporate a notif that is characteristic of
prom scuou§m§j§1ders to this famly of allotypes where. Pl =Y, F, W L, I,
V, or M (Large aromatic or hydrophobic residue), P6 =S, T, C A P, V, I,
M (srmal 10, AL HAGHATPAATAEL)P ATTK OUTEBQKLIEK IND@EpAALASAGYPPAlI DM 21B

3 a7l of ypeD K A ALy ONEAT A G ke A SR S 55T bR R K hege are
promi scuousgabinders b va Aanea ienabti pitikesaf (et veviraderoaid ot ypes.
Conclusions 5 A ranRﬁTgﬂmtl des have been shown to have the capacity to

bi nd t he MYELEAdEsY PeNDRESVEE AdABNEAR DB G EFYKEIPABAr ability

oyt of i me. A YRR AR e Y e Bk At AR BN R B ™

Sequencs RANVIBRATGAARANGGYKPUrity Sol ubiltest Precipitation in
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assay | TDMO | DLRQVRTVTPI R 112-124 79.2 YES None irDMX®2 RTVTP
| RMQGGC G 118-130 79.6 YES None HDMOBC RNQSLDLAEQEL VDCASQH 149-167 60.1

YES None HDMD5 EY | QHNGWQES Y 179-191 77.5 YES None 1-O0M6
WO 2009/022156 PCT/GB2008/002780

Phi p 5b
AAAAVPRRGPRGGPGRSYTADAGYAPATPAAAGAAAGKATTEEQKLIEDIN
VGFKAAVAAAASVPAADKFKTFEAAFTSSSKAAAAKAPGLVPKLDAAYSVA
YKAAVGATPEAKFDSFVASLTEALRVIAGALEVHAVKPVTEEPGMAKIPAGE
5 LOQIDKIDAAFKVAATAAATAPADDKFTVFEAAFNKAIKESTGGAYDTYKCIP
SLEAAVKQAYAATVAAAPQVKYAVFEAALTKAITAMSEVOKVSOPATGAA
TVAAGAATTAAGAASGAATVAAGGYKV

Phl p 5a
10 ADLGYGPATPAAPAAGYTPATPAAPAGADAAGKATTEEQKLIEKINAGFKA
ALAGAGVQPADKYRTFVATFGPASNKAFAEGLSGEPKGAAESSSKAALTSK
LDAAYKLAYKTAEGATPEAKYDAYVATL.SEALRIIAGTLEVHAVKPAAEEV
KVIPAGELQVIEKVDAAFKVAATAANAAPANDKFTVFEAAFNDEIKASTGGA
YESYKFIPALEAAVKQAYAATVATAPEVKYTVFETALKKAITAMSEAQKAA
15 KPAAAATATATAAVGAATGAATAATGGYKV

Phip 5
MAVQKYTVALFLAVALVAGPAASYAADAGYAPATPAAAGAEAGKATTEEQ
KLIEDINVGFKAAVAAAASVPAADKFKTFEAAFTSSSKAATAKAPGLVPKLD
20 AAYSVSYKAAVGATPEAKFDSFVASLTEALRVIAGALEVHAVKPVTEEPGM
AKIPAGELQIDKIDAAFKVAATAAATAPADTVFEAAFNKAIKESTGGAYDTY
KCIPSLEAAVKQAYAATVAAAPQVKYAVFEAALTKAITAMSEVQKVSQPAT
GAATVAAGAATTAAGAASGAATVAAGGYRKYV

25 Phips
MAVQKYTVALFLAVALVAGPAASYAADAGYAPATPAAAGAEAGKATTEEQ
KLIEDINVGFKAAVAAAASVPAADKFKTFEAAFTSSSKAATAKAPGLVPKID
AAYSVAYKAAVGATPEAKFDSFVASLTEALRVIAGALEVHAVKPVTEDPAW
PKIPAGELQIDKIDAAFKVAATAAATAPADDKFTVFEAAFNKAIKESTGGAY

30 DTYKCIPSLEAAVKQAYAATVAAAPQVKYAVFEAALTKAITAMSEVQKVSQ
PATGAATVAAGAATTATGAASGAATVAAGGYKY
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N

RYVAREQSCRRP N 193-205 79.7 YES None HDMD7 PNVNKI REALAQ T 220-232 88.6 YES
None HDMVMD8 NKI REALAQTHS A 223-235 87.6 YES None HDMXA REALAQTHSATA VI
226-239 69.6 YES 1000ttM (2.9ng/ ml) HDM 11 | G |1 COLDAFRHY D 240-252 77.6 YES
None | TDWMVE2 2KBHUBRFRHYDGR T 243- 255 PCT/GB2008/002780

Phip5
ADAGYAPATPAAAGAEAGKATTEEQKLIEDINVGFKAAVAAAASVPAADKF
KTFEAAFTSSSKAATAKAPGLVPKLDAAYSVAYKAAVGATPEAKFDSFVAS

5 LTEALRVIAGALEVHAVKPVTEEPGMAKIPAGELQIDKIDAAFKVAATAAAT
APADDKFTVFEAAFNKAIKESTGGAYDTYKCIPSLEAAVKQAYAATVAAAP
QVKYAVFEAALTKAITAMSEVQKVSQPATGAATVAAGAATTAAGAASGAA
TVAAGGYKV

16 Phlp5
SVKRSNGSAEVHRGAVPRRGPRGGPGRSYAADAGYAPATPAAAGAEAGKA
'ITEEQKLIEDINVGFKAAVAAAASVPAADKFKTFEAAFTSSSKAATAKAPGL
VPKLDAAYSVAYKAAVGATPEAKFDSFVASLTEAL RVIAGALEVHAVKPVT
EEPGMAKIPAGELQUDKIDAAFKVAATAAATAPADDKFTVFEAAFNKAIKES

15 TGGAYDTYKCIPSLEAAVEKQAYAATVAAAPQVRKYAVFEAALTKAITAMSEV
QKVSQPATGAATVAAGAATTAAGAASGAATVAAGGYRKVY

Phlp s

MAVHQYTVALFLAVALVAGPAGSYAADLGYGPATPAAPAAGYTPATPAAP
20 AGAEPAGKATTEEQKLIEKINAGFKAALAAAAGVPPADKYRTFVATFGAAS

NKAFAEGLSGEPKGAAESSSKAALTSKEDAAYKLAYKTAEGATPEAKYDAY

VATVSEALRIAGTLEVHAVKPAAEEVKVIPAGELQVIEKVDAAFKVAATAA

NAAPANDKFTVFEAAFNDAIKASTGGAYESYKFIPALEAAVKQAYAATVAT

APEVKYTVFETALKKAITAMSEAQKAAKPAAAATATATAAVGAATGAATA
25 ATGGYKV

Phip 5
ADLGYGGPATPAAPAEAAPAGKATTEEQKLIEKINDGFKAALAAAAGVPPA
DKYKTFVATFGAASNKAFAEGLSAEPKGAAESSSKAALTSKLDAAYKLAYK
30 TAEGATPEAKYDAYVATLSEALRIAGTLEVHAVKPAAEEVKVIPAGELQVIE
KVDSAFKVAATAANAAPANDKFTVFEAAFNNAIKASTGGAYESYKFIPALEA
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72.9 YES None HDML3 RTI | QRDNGYQP NY 254-267 70.7 NO None BDM | 6A
R_NSWDI NGDNG YG 287- 300 70. 00 YES None HDML7 NSVNVPSELDLR SLAT 105-120
74.5 YES None FI DML9 DQVDVI CDCANHE | KK 18-32 81.4 YES None 1-1Dwv0 C |
HACK PFQLECAINA2ZB6 77. 4 YES PCT/GB2008/002780

AVKQAYAATVATAPEVKYTVFETALKKAFTAMSEAQKAAKPATEATATAT
AAVGAATGAATAATGGYKY

Phi pSb
5  AAAAVPRRGPRGGPGRSYTADAGYAPATPAAAGAAAGKATTEEQKLIEDIN
VGFKAAVAAAASVPAADKFKTFEAAFTSSSKAAAAKAPGLVPKLDAAYSVA
YKAAVGATPEAKFDSFVASLTEALRVIAGALEVHAVKPVTEEPGMAKIPAGE
LQIDKIDAAFKVAATAAATAPADDKFTVFEAAFNKAIKESTGGAYDTYKCIP
SLEAAVKQAYAATVAAAPQVKYAVFEAALTKAITAMSEVQKVSQPATGAA
10 TVAAGAATTAAGAASGAATVAAGGYKV

Phl p5a
ADLGYGPATPAAPAAGYTPATPAAPAGADAAGKATTEEQKELIEKINAGFKA
ALAGAGVQPADKYRTFVATFGPASNKAFAEGLSGEPKGAAESSSKAALTSK
15 LDAAYKLAYKTAEGATPEAKYDAYVATLSEALRHAGTLEVHAVKPAAEEV
KVIPAGELQVIEKVDAAFKVAATAANAAPANDKFTVFEAAFNDEIKASTGGA
YESYKFIPALEAAVKQAYAATVATAPEVEKYTVFETALKKAITAMSEAQKAA
KPAAAATATATAAVGAATGAATAATGGYKYV

20 Phips$
AVPRRGPRGGPGRSYAADAGYAPATPAAAGAEAGKATTEEQKLIEDINVGF
KAAVAAAASVPAGDKFKTFEAAFTSSSKAATAKAPGLVPKLDAAYSVAYKA
AVGATPEAKFDSFVASLTEALRVIAGALEVHA VKPVTEEPGMAKIPAGELQII
DKIDAAFKVAATAAATAPADDKFTVFEAAFNKAIKESTGGAYDTYKCIPSLE

25 AAVKQAYAATVAAAPQVKYAVFEAALTKAITAMSEVQKVSQPATGAATVA
AGAATTATGAASGAATVAAGGYKV

Phlp 5b
MAVPRRGPRGGPGRSYTADAGYAPATPAAAGAAAGKATTEEQKLIEDINVG
30 FKAAVAARQRPAADKFKTFEAASPRHPRPLRQGAGLVPKLDAAYSVAYKAA
VGATPEAKFDSFVASLTEALRVIAGALEVHAVKPVTEEPGMAKIPAGELQIID
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“None HDWVR | KPFQLEAVFEAN ONT 50-64 88.7 YES 2001.1M (0.3 ng/nl) HDWVR | A
KPFQLEAVFEAN QNTK 50-65 90. 10 YES 50001i M (9.3 ng/ m) HDVR1B RGKPFQLEAVFE
ANONT 48-64 82.60 YES 1 0000.4 (1 98ng/nl) HDWR2A EAVFEANONTKT AK 55-68
90. 30 YES¥VNoh®/RDEP3A DALEVDVPG DP MACH 76-88 66. 7 YESCT/GB2008/002780

KIDAAFKVAATAAATAPADDKFTVFEAAFNKAIKESTGGAYDTYKCIPSLEA
AVKQAYAATVAAAAEVEKYAVFEAALTKAITAMSEVQKVSQPATGAATVAA
GAATTAAGAASGAATVAAGGYKV

5 Phlp5
MAVHQYTVALFLAVALVAGPAASYAADLGYGPATPAAPAAGYTPATPAAP
AEBAAPAGKATTEEQKLIEKINAGFKAALAAAAGVQPADKYRTFVATEFGAAS
NKAFAEGLSGEPKGAAESSSKAALTSKLDAAYKLAYKTAEGATPEAKYDAY
VATLSEALRIAGTLEVHAVKPAAEEVKVIPAGELQVIEKVDAAFKVAATAA

10 NAAPANDKFTVFEAAFNDAIKASTGGAYESYKFIPALEAAVKQAYAATVAT
APEVKYTVFETALKKAITAMSEAQKAAKPAAAATATATAAVGAATGAATA
ATGGYKV

Phips

'15 EAPAGKATTEEQKLIEKINAGFKAALARRLQPADKYRTFVATFGPASNKAFA
EGLSGEPKGAAESSSKAALTSKLDAAYKLAYKTAEGATPEAKYDAYVATLS
EALRIAGTLEVHAVKPAAEEVEVIPAAELQVIEKVDAAFKVAATAANAAPA
NDKFTVFEAAFNDEIKASTGGAYESYKFIPALEAAVKQAYAATVATAPEVKY
TVFETALKKAITAMSEAQKAAKPPPLPPPPQPPPLAATGAATAATGGYKYV

20
Phip5
MAVHQYTVALFLAVALVAGPAASYAADLGYGPATPAAPAAGYTPATPAAP
AEAAPAGKATTEEQKLIEKINAGFKAALAAAAGVQPADKYRTFVATFGAAS
NKAFAEGLSGEPKGAAESSSKAALTSKLDAAYKLAYKTAEGATPEAKYDAY

25 VATLSEALRIIAGTLEVHAVKPAAEEVKVIPAGELQVIEKVDAAFKVAATAA
NAAPANDKFTVFEAAFNDAIKASTGGAYESYKFIPALEAAVKQAYAATVAT
APEVKYTVFETALKKAITAMSEAQKAAKPAAAATATATAAVGAATGAATA
ATGGYKV

30 Phip5b
MAVPRRGPRGGPGRSYTADAGYAPATPAAAGAAAGKATTEEQKLIEDINVG
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None HDWG6A DGVLACAI ATHA KI R 131-145 1000p.M (1.5ng/nl) WO

20() 9/ 022156PCT/ GB2008/ 002780 HDMVR7 AKI EI KASLDG. E 67-79 65.9 YES 1000gM
(1.4mg/ ml) HDMR8 KAVDEAVAAI EK S 31-43 86.8 YES 1000gM (1. 3ng/ ml) HDMRO
ETFDPM CMPBHimolok:144- 56 84. 7 YES None HDMROA ETFDPMKVPRHS«<BRadhdnsige 91. 7

FKAAVAARQRPAADKFKTFEAASPRHPRPLRQGAGLVPKLDAAYSVAYKAA

VGATPEAKFDSFVASLTEALRVIAGALEVHAVKPVTEEPGMAKIPAGELQIID

KIDAAFKVAATAAATAPADDKFTVFEAAFNKAIKESTGGAYDTYKCIPSLEA

AVKQAYAATVAAAAEVKYAVFEAALTKAITAMSEVQKVSQPATGAATVAA
5 GAATTAAGAASGAATVAAGGYKV

Phlp 5a
ADLGYGPATPAAPAAGYTPATPAAPAGADAAGKATTEEQKLIEKINAGFKA
ALAGAGVQPADKYRTFVATFGPASNKAFAEGLSGEPKGAAESSSKAALTSK
10 LDAAYKLAYKTAEGATPEAKYDAYVATLSEALRIIAGTLEVHAVKPAAEEV
KVIPAGELQVIEKVDAAFKVAATAANAAPANDKFTVFEAAFNDEIRASTGGA
YESYKFIPALEAAVKQAYAATVATAPEVKYTVFETALKKAITAMSEAQKAA
KPPPLPPPPQPPPLAATGAATAATGGYKV

15 Phlp5
MAVHQYTVALFLAVALVAGPAASYAADLGYGPATPAAPAAGYTPATPAAP
AEAAPAGKATTEEQKLIEKINAGFKAAT AAAAGVQPADKYRTFVATFGAAS
NKAFAEGLSGEPKGAAESSSKAALTSKIDAAYKLAYKTAEGATPEAKYDAY
VATLSEALRIAGTLEVHAVKPAAEEVKVIPAGELQVIEKVDAAFKVAATAA

20 NAAPANDKFTVFEAAFNDAIKASTGGAYESYKFIPALEAAVKQAYAATVAT
APEVKYTVFETALKKAITAMSEAQKAAKPAAAATATATAAVGAATGAATA
ATGGYKV

Phip 6

25 MAAHKFMVAMFLAVAVVLGLATSPTAEGGKATTEEQKLIEDVNASFRAAM
ATTANVPPADKYKTFEAAFTVSSKRNLADAVSKAPQLVPKLDEVYNAAYNA
ADHAAPEDKYEAFVLHFSEALRIAGTPEVHAVKPGA

Phlp 6
30 SKAPQLVPKLDEVYNAAYNAADHAAPEDKYEAFVLHFSEALHIIAGTPEVHA
VKPGA '
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YES None 1TDW9B KSETFDPMKVPD H SD 42-56 92.5 YES 100011M (1.-7ng/ nml) HDVBO
DKFERH G I DL K 56-68 81.4 YES 50004M (7.9ng/ ml) HDMB1 | G | DLKGELDM RN
62-75 1000 gM (1.8ng/ m) 11DVMB1 A H G | DLKGELD MRN 61-75 66.40 YES
10001. 1MW 2#vgpzmy HDMVB2 | DLKGELDVRNI Q 65- 77 68. 7 YEST/GB2008/002780

Phlp 6
ADKYKTFEAAFTVSSKRNLADAVSKAPQLVPKIDEVYNAAYNAADHAAPE
DKYEAFVLHFSEALHIIAGTPEVHAVKPGA

Phip 6
TEEQKLIEDVNASFRAAMATTANVPPADKYKTLEAAFTVSSKRNLADAVSK
APQLVPKLDEVYNAAYNAADHAAPEDKYEAFVLHFSEALRIHAGTPEVHAVK
PGA

10
Phip6
MAAHKFMVAMFLAVAVVLGLATSPTAEGGKATTEEQKLIEDINASFRAAMA
TTANVPPADKYKTFEAAFTVSSKRNLADAVSKAPQLVPKLDEVYNAAYNAA
DHAAPEDKYEAFVLHFSEALHIIAGTPEVHAVKPGA

15
Phip 6
MVAMFLAVAVVLGLATSPTAEGGKATTEEQKLIEDVNASFRAAMATTANVP
PADKYKTFEAAFTVSSKRNLADAVSKAPQLVPKLDEVYNAAYNAADHAAP
EDKYEAFVLHFSEALRIIAGTPEVHAVKPGA

20
Phip7 :
MADDMERIFKRFDTNGDGKISLSELTDALRTLGSTSADEVQRMMAEIDTDGD
GFIDFNEFISFCNANPGLMKDVAKVF

25 Phlp il
MSWQTY VDEHLMCEIEGHHLASAAILGHDGTVWAQSADFPQFKPEEITGIM
KDFDEPGHLAPTGMFVAGAKYMVIQGEPGRVIRGKK GAGGITIKKTGQALV

VGIYDEPMTPGQCNMVVERLGDYLVEQGM

30 Additional Phieum sequences (NCBI entrez accession):
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(9.0ng/ nl) HDVB3 LDVRNI QVRGLK 0 71 83 70.3 YES None 1-JDM34 RN OVRG.KOWK
RVG 74-88 74.7 YES None HDM35 RGLKQWKRVGDA N 79-91 84. 00 YES None HDM36
KRVGDANVINES 2609/063185. . 97 82.9 YES None PCT/GB2008/002780

458878; 548863; 25293 14; 2529308; 2415702; 2415700, 2415698; 542168; 542167,
626037, 542169; 541814, 542171, 253337, 233336, 453976, 439960 .

Wasp (and related)

5 Vespula sequences:

465054 ALLERGEN VES V 5
MEISGLVYLIIVTIIDLPYGKANNYCKIKCLKGGVHTACKYGSLKPNCGNKYV
VVSYGLTRKQEKQDILKEHNDFRQKIARGLETRGNPGPQPPAKNMEKNLVWND
10 ELAYVAQVWANQCQYGHDTCRDVAKYQVGONVALTGSTAAKYDDPVKLV
KMWEDEVKDYNPKKKFSGNDFLKTGHYTOQMVWANTKEVGCGSIKYIQEK
WHKHYLVCNYGPSGNFMNEELYQTK

1709545 ALLERGEN VES M |
15 GPKCPFNSDTVSHIETRENRNRDLYTLQTLONHPEFKKKTITRPVVFITHGFTS
SASEKNFINLAKALVDKDNYMVISIDWQTAACTNEYPGLKYAYYPTAASNT
RLVGQYIATITOQKLVKDYKISMANIRLIGHSLGAHVSGFAGKRVQELKLGKYS
EINGLDPARPSFDSNHCSERLCETDAEYVQIHTSNYLGTEKILGTVDFYMNNG
KNNPGCGRFFSEVCSHTRAVIYMAECIKHECCLIGIPRSKSSQPISRCTKQECY
20 CVGLNAKKYPSRGSFYVPVESTAPFCNNKGKII

1352699 ALLERGEN VES V |
MEENMNLKYLLLFVYFVQVLNCCYGHGDPLSYELDRGPKCPFNSDTVSHIET
RENRNRDLYTLQTLONHPEFKKKTITRPVVFITHGFTSSASETNFINLAKALVD
25 KDNYMVISIDWQTAACTNEAAGLKYLYYPTAARNTRLVGQYIATITQKLVK
HYKISMANIRLIGHSLGAHASGFAGKKVQELKLGKYSEIIGLDPARPSFDSNH
CSERLCETDAEYVQIHTSNYLGTEKTLGTVDEFYMNNGKNQPGCGRFFSEVC
SHSRAVIYMAECIKHECCLIGIPKSKSSQPISSCTKQECVCVGLNAKKYPSRGS
FYVPVESTAPFCNNKGKII
30
1346323 ALLERGEN VES V 2
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HDMVB7 ANVI CSEDGVWKA H 90- 102 76.5 YES None HDMVB9 DDVWSMEYDLAY K 109- 121
84.9 NO* None HDVBOA HDDWS ME YDLA YKL 108-121 80.9 YES 10001xM (1. 8ng/ i)
HDMAOA VS ME YDLAY | CLG DLH 112-124 66.9 YES 10001.J.M (1. 8ng/ nl) HDMVA8

TAl FQDTVRABNDIPK287- 200 79. 1 YES 1000j LM (1. 6ng/ ml) 1 poWKiS2008/602780

SERPKRVFNIYWNVPTFMCHQYDLYFDEVTNENIKRNSKDDFQGDKIAIFYD
PGEFPALLSLKDGK YKKRNGGVPQEGNITIHLQKFIENLDKIYPNRNFSGIGVI
DFERWRPIFRQNWGNMKIHKNFSIDLVRNEHPTWNKKMIELEASKRFEKY A
RFFMEETLKLAKKTRKQADWGYYGYPYCFNMSPNNLVPECDVTAMHENDK
5 MSWLFNNQNVLLPSVYVRQELTPDQRIGLVQGRVKEAVRISNNLKHSPK VLS
YWWYVYQDETNTFLTETD VKK TFQEIVINGGDGITWGSSSDVNSLSKCKRL
QDYLLTVLGPIAINVTEAVN |

549194 ALLERGEN VES VI

10 SKVNYCKIKCLKGGVHTACKYGTSTKPNCGKMVVKAYGLTEAEKQEILKVH
NDFRQKVAKGLETRGNPGPQPPAKNMNNLVWNDELANIAQVWASQCNYG
HDTCKDTEKYPVGQONIAKRSTTAALFDSPGKLVKMWENEVKDFNPNIEWSK
NNLKKTGHYTQMVWAKTKEIGCGSVKYVKDEWYTHYLVCNYGPSGNFRN
EKLYEKK

15
Additional vespula sequences (NCBI enfrez accession):
549193; 549152; 549191, 549190; 5491104; 117414; 126761, 69576; 625255,
6271104; 627188; 627187; 482382; 112561; 627186, 627185; 1923233; 1047645;
1047647; 745570, 225764; 162551.

20

Tree allergen sequences {mainly birch) seguences:

114922 Bet v 1

MGVENYETETTSVIPAARI FKAFILDGDNLFPKVAPQAISSVENIEGNGGPGTI
25 KKISFPEGFPFKYVKDRVDEVDHTNFKYNYSVIEGGPIGDTLEKISNEIKIVAT

PDGGSILKISNKYHTKGDHEVKAEQVKASKEMGETLLRAVESYLLAHSDAY

N

130975 Bet v 2
30 MSWQTYVDEHLMCDIDGQASNSLASAIVGHDGSVWAQSSSFPQFKPQEITGI

MEKDFEEPGHLAPTGLHLGGIKYMVIQGEAGAVIRGKKGSGGITIKKTGQALV
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HDVb0 1CVLAPAFKKELE 200-212 90.8 YES None R HDVMb1l VD FKGELAMRN | 65-77
79.8 YES 100011M E ( 1 .5ng/nl) HDVB1A
WO 2009/022156 PCT/GB2008/002780

FGIYEEPVTPGQCNMVVERLGDYLIDQGL

1168696 Retv 3
MPCSTEAMEKAGHGHASTPRKRSLSNSSFRLRSESENTLRLRRIFDLFDKNSD
5 GHOTVDELSRALNLLGLETDLSELESTVKSFTREGNIGLQFEDFISLHQSLNDSY
FAYGGEDEDDNEEDMRKSILSQEEADSFGGFKVFDEDGDGYISARELQMVL
GKLGFSEGSEIDRVEKMIVSVDSNRDGRVDFFEFKDMMRSVLVRSS

809536 Betv4 ‘
10 MADDHPQDKAERERIFKRFDANGDGKISAAELGEALKTLGSITPDEVKHMM
AEIDTDGDGFISFQEFTDFGRANRGLLKDVAKIF

543675 Que a I - Quercus alba=oak trees (fragment)
GVFTXESQETSVIAPAXLFKALFL

13
543509 Car b I - Carpinus betulus=hornbeam trees (fragment)
GVFNYEAETPSVIPAARLFKSYVLDGDKLIPKVAPQAIXK

543491 Aln g [ - Alnus glutinosa=alder trees {fragment)
20 GVFNYEAETPSVIPAARLFKAFI.DGDKLLPKVAPEAVSSVENI

1204056 Rubisco

VQCMQVWPPLGLKKFETLSYLPPLSSEQLAKEVDYLLRKNLIPCLEFELEHGF

VYREHNRSPGYYDGRYWTMWKLPMFGCNDSSQVLKELEECKKAYPSAFIRI
25 IGFDDK

Additional tree allergen sequences {NCBI entrez accession number):
131919; 128193, 585564, 1942360, 2554672; 2392209; 2414158; 1321728;
30 1321726: 1321724, 1321722, 1321720; 1321718, 1321716, 1321714, 1321712;

3015520; 2935416, 464576; 1705843; 1168701, 1168710; 1168709; 1168708,
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VD F KGELAMRN | 65-79 82.1 YES None EAR WO
2009/ 022156PCT/ GB2008/ 002780 en -0 cc/ Exanpl e 2 Honol ogy search 5
The sequences of each of the 24 peptides identified above as MHC Cl ass

['1-bi ndi ngoweros21sed to probe the sequence of the altaiiatsvMe&di@iein in

the dust mte allergen group fromwhich the parent sequence derived. For

exanpl e, peptide HDMD1 in Tabl e3Aiis froniDerp 1,

t her ef or et hesequenceof H ) M01 was usedtc) probe fora honol ogous sequence in
Der f I. The sane practice was applied for all 24 peptides 10 identified

Tabl os 4 oI A dsrb S R R B PR RS S o quence.
2564226, 2564224; 2564222; 2564220, 2051993; 18131041; 15368104; 534910;
534900; 5341048; 1340000; 1339998; 2149808; 66207; 2129477, 1076249;
1076247; 629480; 481805; 81443; 1361968; 1361967; 1361966; 1361965; 1361964;

5 1361963; 1361962; 1361961; 1361960; 1361959; 320546; 620483 ; 629482;
629481; 541804; 320545; 81444; 541814:; 629484; 474911; 452742; 1834387;
298737; 298736, 1584322; 1584321; 584320, 1542873; 1542871; 1542869;
1542867; 1542865; 1542863; 1542861; 1542859; 1542857; 1483232; 1483230,
1483228; 558561; 551640; 488605; 452746; 452744; 452740; 452738; 452736;

10 452734; 452732; 452730; 452728; 450885; 17938; 17927; 17925; 17921; 297538;
510951; 2104331; 2104329; 166953 .

Peanut
Peanut sequences
15
1168391 Arah'i
MRGRVSPIMLLLGIEVEASVSATHAKSSPYQKKTENPCAQRCLQSCQQEPDD
LKQKACESRCTKLEYDPRCVYDPRGHTGTTNQRSPPGERTRGRQPGDYDDD
RRQPRREEGGRWGPAGPREREREEDWRQPREDWRRPSHQQPRKIRPEGREG
20 EBEQEWGTPGSHVREETSRNNPFYFPSRRFSTRY GNQNGRIRVLQRFDQRSRQF
QNLONHRIVQIEAKPNTLVLPKHADADNILVIQOQGQATVTVANGNNRKSFNL
DEGHALRIPSGFISYILNRHDNQNLRVAKISMPVNTPGQFEDFFPASSRDQSSY
LQGFSRNTLEAAFNAEFNEIRRVLLEENAGGEQEERGQRRWSTRSSENNEGVI
VKVSKEHVEELTKHAKSVSKKGSEEEGDITNPINLREGEPDLSNNFGKLFEVK
25 PDKKNPQLQDLDMMLTCVEIKEGAIMLPHFNSKAMVIVVVNKGTGNLELV
AVRKEQQQRGRREEEEDEDEEEEGSNREVRRYTARLKEGDVFIMPAAHPVAI
NASSELHLLGFGINAENNHRIFLAGDKDNVIDQIEKQAKDLAFPGSGEQVEKL
IKNQKESHFVSARPQSQSQSPSSPEKESPEKEDQEEENQGGKGPLLSILKAFN

30 Ragweed

Ambrosia sequences
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Resi dues in parent SEQ ID NO HDW1 Per p 1 IDLRQVRTVTPIR 112-124-1 Per if

1 LDLRSLRTVTP1R 113-125 25 HDM>2 Per p 2 RTVTPI RMQGECG 118-130 2 Per
f 1 RTYTPI RMOGGCG 219-131 26
WO 2009/022156 PCT/GB2008/002780
113478 Amb a i

MGIKHCCYILYFTLALVTLLQPVRSAEDLQQILPSANETRSLTTCGTYNIDGC

WRGKADWAENRKALADCAQGFAKGTIGGKDGDIYTVTSELDDDVANPKEG
5 TLRFGAAQNRPLWHFARDMVIRLDRELAINNDKTIDGRGAKVEIINAGFAIYN

VENIHNIIMHDIVVNPGGLIKSHDGPPVPRKGSDGDAIGISGGSQIWIDHCSLS

KAVDGLIDAKHGSTHFTVSNCLFTQHQYLLLFWDFDERGMLCTVAFNKFTD

NVDQRMPNLRHGFVQVVNNNYERWGSYALGGSAGPTILSQGNRFLASDIKK

EVVGRYGESAMSESINWNWRSYMDVFENGAIFVPSGVDPVLTPEQNAGMIP
10 AEPGEAVLRLTSSAGVLSCQPGAPC

113479 Amb a 2
MGIKHCCYILYFTLALVTLVQAGRLGEEVDILPSPNDTRRSLQGCEAHNIIDK
CWRCKPDWAENRQALGNCAQGFGKATHGGKWGDIYMVTSDODDDVVNP
15 KEGTLRFGATQDRPLWIIFQRDMIYLQOQEMVVTSDKTIDGRGAKVELVYGGI
TEMNVENVHHNIDIHDVRVLPGGRIKSNGGPAIPRHQSDGDAIHVTGSSDIWI
DHCTLSKSFDGEVDVNWGSTGVTISNCKFTHHEKAVLLGASDTHFQDLKMH
VTLAYNIFTNTVHERMPRCRFGFFQIVNNFYDRWDKYAIGGSSNPTILSQGNK
FVAPDFIYKKNVCLRTGAQEPEWMTWNWRTQNDVLENGAIFVASGSDPVLT
20 AEQNAGMMQAEPGDMVPQLTMNAGVLTCSPGAPC

113477 Amba 1.3
MGIKQCCYILYFTLALVALLQPVRSAEGVGEILPSVNETRSLQACEALNIIDKC
WRGKADWENNRQALADCAQGFAKGTYGGKWGDWTVTSNLDDDVANPK
25  EGTLRFAAAQNRPLWIFKNDMVINLNQELVVNSDKTIDGRGVKVEINGGLT
LMNVKNHIHNINEHDVKVLPGGMIKSNDGPPILRQASDGDTINVAGSSQWID
HCSLSKSFDGLVDVTLGSTHVTISNCKFTQQSKAILLGADDTHVQDKGMLAT
VAFNMFTDNVDQRMPRCRFGFFQVVNNNYDRWGTYAIGGSSAPTILCQGNR
FLAPDDQIKKNVLARTGTGAAESMAWNWRSDKDLLENGAIFVTSGSDPVLT
30 PVQSAGMIPAEPGEAAIKLTSSAGVFSCHPGAPC
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HDMOBC Per p 1 RNQSLDLAEQELVDCASQH 149-167 3 Der f 1 RNTSLDLSEOELVDCASCH

150- 168 27 HDMD6 Per p | RYVAREQSCRRPN 193-205 4 Per if 1
PYVAREORCRRPN 194- 206 28 HDMOOA
WO 2009/022156 PCT/GB2008/002780
113476 Amba 1.2

MGIKHCCYILYFTLALVTLLQPVRSAEDVEEFLPSANETRRSLKACEAHNIIDK
CWRCKADWANNRQALADCAQGFAKGTYGGKHGDVYTVTSDKDDDVANP
KEGTLRFAAAQNRPLWIIFKRNMVIHLNQELVVNSDKTIDGRGVK VNIVNAG

5 LTLMNVENITENINIHDIK VCPGGMIKSNDGPPILRQQSDGDAINVAGSSQIWI
DHCSLSKASDGLLDITLGSSHVTVSNCKFTQHQFVLLLGADDTHY QDKGML
ATVAFNMFTDHVDQRMPRCRFGFFQVVNNNYDRWGTY AIGGSSAPTILSQG
NRFFAPDDIKKNVLARTGTGNAESMSWNWRTDRDLLENGAIFLPSGSDPVL
TPEQKAGMIPAEPGEAVLRLTSSAGVLSCHQGAPC

10

113475 Ambal.l
MGIKHCCYILYFTLALVTLLQPVRSAEDLQFEILPVNETRRLTTSGAYNIIDGCW

RGKADWAFENRKALADCAQGFGKGTVGGKDGDIYTVTSELDDDVANPKEGT
LRFGAAQNRPLWIFERDMVIRLDKEMVVNSDKTIDGRGAKVEIINAGFTENG

15  VKNVIHNINMHDVEKVNPGGLIKSNDGPAAPRAGSDGDAISISGSSQIWIDHCS
LSKSVDGLVDAKLGTTRLTVSNSLFTQHQFVLLFGAGDENIEDRGMLATVAF
NTFTDNVDQRMPRCRHGFFQVVNNNYDKWGSYAIGGSASPTILSQGNRFCA
PDERSKKNVLGRHGEAAAESMKWNWRTNKDVLENGAIFVASGVDPVLTPE
QSAGMIPAEPGESALSLTSSAGVLSCQPGAPC

20

Cedar sequences

493634 Cry ) IB precursor
MDSPCLVALLVFSFVIGSCFSDNPIDSCWRGDSNWAQNRMKLADCAVGFGS

25 STMGGKGGDLYTVTNSDDDPVNPPGTLRY GATRDRPLWIIFSGNMNIKIKM
PMYIAGYKTEDGRGAQVYIGNGGPCVFIKRVSNVIHGLYLYGCSTSVLGNVL
INESFGVEPVHPODGDALTLRTATNIWIDHNSFSNSSDGLVDVTLTSTGVTISN
NLFFNHHKVMSLGHDDAYSDDKSMEVTVAFNQFGPNCGQRMPRARYGLY
HVANNNYDPWTIYAIGGSSNPTILSEGNSFTAPNESYKKQVTIRIGCKTSSSCS

30 NWVWQSTQDVFYNGAYFVSSGKYEGGNIYTKKEAFNVENGNATPHLTQNA
GVLTCSLSKRC
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Per p | REALAQIHSAI AVl 226-239 Per if 1 REALTOTHTAI AVI 227-240 29 15
Table 5 Peptide in Table 3A/B Parent nol ecul e Sequence Resi dues in parent
SEQ ID NO HDML9 Der p 2 DQVDVKDCANHEI KK 18-32 6 Der f 2 DQVDVI CCANDEI KK
18- 32 30 woO 2009/022156 PCT/GB2008/002780

493632 Cry j IA precursor
MDSPCLVALLVLSFVIGSCFSDNPIDSCWRGDSNWAQNRMKLADCAVGFGS
STMGGKGGDLYTVTNSDDDPVNPAPGTLRYGATRDRPLWIIFSGNMNIK LK
5 MPMYIAGYKTFDGRGAQVYIGNGGPCVFIKRVSNVIIHGLHLYGCSTSVLGN
VLINESFGVEPVHPQDGDALTLRTATNIWIDHNSFSNSSDGLVDVTLSSTGVTI
SNNLFFNHHKVMLLGHDDAYSDDKSMKVTVAFNQFGPNCGQRMPRARYGL
VHVANNNYDPWTIYAIGGSSNPTILSEGNSFTAPNESYKKQVTIRIGCKTSSSC
SNWVWQSTQDVFYNGAYFVSSGKYEGGNIY TKKEAFNVENGNATPQLTKN
10 AGVLTCSLSKRC

1076242 Cry 3 Il precursor - Japanese cedar
MAMKLIAPMAFLAMQLIMAAAEDQSAQIMLDSVVEKYLRSNRSLRKVEHS
RHDAINIFNVEKYGAVGDGKHDCTEAFSTAWQAACKNPSAMLLVPGSKKFV
15 VNNLFFNGPCQPHFTFKVDGHAAYQNPASWKNNRIWLQFAKLTGFTLMGKG
VIDGQGKQWWAGQCKWVNGREICNDRDRPTAIKFDFSTGLIQGLKLMNSPE
FHLVFGNCEGVKHGISITAPRDSPNTDGIDIFASKNFHLOKNTIGTGDDCV AIG
TGSSNIVIEDLICGPGHGISIGSLGRENSRAEVSY VHVNGAKFIDTQNGLRIKT
WQGGSGMASHIIYENVEMINSENPILINQFYCTSASACQNQRSAVQIQDVTYK
20 NIRGTSATAAAIQLKCSDSMPCKDIKLSDISLKETSGKIASCLNDNANGYFSGH
VIPACKNLSPSAKRKESKSHKHPKTVMVENMRAYDKGNRTRILLGSRPPNCT
NKCHGCSPCKAKLVIVHRIMPQEYYPQRWICSCHGKIYHP

1076241 Cry j II protein - Japanese cedar

25 MAMKFIAPMAFVAMQLIMAAAEDQSAQIMLDSDIEQYLRSNRSLRKVEHSR
HDAINIFNVEKYGAVGDGKHDCTEAFSTAWQAACKKPSAMLLVPGNKKFV
VNNLFFNGPCQPHFTFKVDGIAAYQNPASWKNNRIWLQFAKLTGFTLMGKG
VIDGQGKQWWAGQCKWVNGREICNDRDRPTAIKFDFSTGLIQGLKLMNSPE
FHLVFGNCEGVKIIGISITAPRDSPNTDGIDIFASKNFHLQKNTIGTGDDCVAIG

3¢ TGSSNIVIEDLICGPGHGISIGSLGRENSRAEVSYVHVNGAKFIDTQONGLRIKT
WQGGSGMASHIITYENVEMINSENPILINQFYCTSASACQNQRSAVQIQDVTYK
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HDV2O Der p 2 Cl | HRGKPFQLEA 44-56 7 Der if 2 Cl I HRGKPFTLEA 44-56 3
HDMR1 Der p 2 KPFQLEAVFEANQ NT 50-64 8 Per if 2 KPFTLEALFDANONT 50-64 32

HDV21A
WO 2009/022156 PCT/GB2008/002780

NIRGTSATAAAIQLKCSDSMPCKDIKLSDISLKL TSGKIASCLNDNANGYFSGH
VIPACKNLSPSAKRKESKSHKHPKTVMVENMGAYDKGNRTRILLGSRPPNCT
NKCHGCSPCKAKLVIVHRIMPQEYYPQRWMCSRHGKIYHP

5 541803 Cry j I precursor - Japanese cedar
MDSPCLVALLVLSFVIGSCFSDNPIDSCWRGDSNWAQNRMKLADCAVGFGS
STMGGKGGDLYTVTNSDDDPVNPPGTLRYGATRDRPLWIIFSGNMNIKLKM
PMYIAGYKTFDGRGAQVYIGNGGPCVFIKRVSNVIIHGLHLYGCSTSVLGNVL
INESFGVEPVHPOQDGDALTLRTATNIWIDHNSFSNSSDGLVDVTLSSTGVTISN

10 NLFFNHHKVMLLGHDDAYSDDKSMKVTVAFNQFGPNCGQRMPRARYGLV
HVANNNYDPWTIY AIGGSSNPTILSEGNSFTAPNESYKKQVTIRIGCKTSSSCS
NWVWQSTQDVFYNGAYFVSSGKYEGGNIYTKKEAFNVENGNATPQLTKNA
GVLTCSLSKRC

15 541802 Cryj I precursor- Japanese cedar
MDSPCLVALLVFSFVIGSCFSDNPIDSCWRGDSNWAQNRMKLADCAVGFGS
STMGGKGGDLYTVTNSDDDPVNPAPGTLRY GATRDRPLWIIFSGNMNIKLK
MPMYIAGYKTFDGRGAQVYIGNGGPCVFIKRVSNVIIHGLYLYGCSTSVLGN
VLINESFGVEPVHPQDGDALTLRTATNIWIDHNSFSNSSDGLVDVTLTSTGVTI

20 SNNLFFNHHKVMSLGHDDAYSDDKSMKVTVAFNQFGPNCGQRMPRARYGL
VHVANNNYDPWTIYAIGGSSNPTILSEGNSFTAPNESYKKQVTIRIGCKTSSSC
SNWVWQSTQDVFYNGAYFVSSGKYEGGNIYTKKEAFNVENGNATPHLTON
AGVLTCSLSKRC

25 Dog

Canis sequences:

Can f'1

MKTLLLTIGFSLIAILQAQDTPALGKDTVAVSGKWYLKAMTADQEVPEKPDS
30 VIPMILKAQKGGNLEAKITMLTNGQCQONITVVLHKTSEPGKYTAYEGQRVV

FIQPSPVRDHYILYCEGELHGRQIRMAKLLGRDPEQSQEALEDFREFSRAKGL
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Per p 2 KPFQLEAVFEANONTK 50-65 9 Per if 2 KPFTLEALFDANQNTK 50-65 33
HDVMR1B Per p 2 RGKPFQLEAVFEANQNT 48-64 10 Per f 2 RGKPFTLEALFDANQ\IT 48- 64
34 WD 2009/ 022156PCT/ G82008/ 002780 HDWR2A

WO 2009/022156 PCT/GB2808/0G2780

NQEILELAQSETCSPGGQ

Serum albumin fragment
EAYKSEIAHRYNDLGEEHFRGLVL

Serum albumin fragment
LSSAKERFKCASLOQKFGDRAFKAWSVARLSQRFPKADFAEISKVVTDLTKVH
KECCHGDLLECADDRADLAKYMCENQDSISTKLKECCDKPVLEKSQCLAEV
ERDELPGDLPSLAADFVEDKEVCKNYQEAKDVFLGTFLYEYSRRHPEYSVSL

10 LLRLAKEYEATLEKCCATDDPPTCYAKVLDEFKPLVDEPONLVKTNCELFEK
LGEYGFQNALLVRYTKKAPQVSTPTLYVEVSRKLGKVGTKCCKKPESERMS
CADDFLS

Canf2

15 MQLLLLTVGLALICGLQAQEGNHEEPQGGLEELSGRWHSVALASNKSDLIKP
WGHFRVFIHSMSAKDGNLHGDILIPQDGQCEKXVSLTAFKTATSNKFDLEYWG
HNDLYLAEVDPKSYLILYMINQYNDDTSLVAHLMVRDLSRQQDFLPAFESVC
EDIGLHKDQIVVLSDDDRCQGSRD

20 Additional dog allergen protein (NCEBI entrez accession);

1731859

Horse

25 Equus sequences:

1575778 Equ ¢l
MKLLLLCLGLILVCAQQEENSDVAIRNFDISKISGEWYSIFLASDVKEKIEENG
SMRVFVDVIRALDNSSLYAEYQTKVNGECTEFPMVFDKTEEDGVYSLNYDG
30 YNVFRISEFENDEHIOLYLVNFDKDRPFQLFEFY AREPDVSPEIKEEFVKIVQKR
GIVKENIIDLTKIDRCFQLRGNGVAQA
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Der p 2 EAVFEANONTKTAK 55-68 11 Der if 2 EALFDANONTKTAK 55-68 35 ~
HDVR3A Der p 2 DGE.EVDVPG DPNACH 76-88 12 Der if 2 DG.ElI DVvPA DTWACH 76- 88
36 HDVMRG6A Der p 2 DGVLACAI ATHAKI R

WO 2009/022156 PCT/GB2008/002780

3121755 Equc?2
SQXPQSETDYSQLSGEWNTTY GAASNIXK

Euroglyphus (mite)

Euroglyphus sequences:

Eur m 1 (variant)

10 TYACSINSVSLPSELDLRSLRTVTPIRMQGGCGSCWAFSGVASTESAYLAYRN
MSLDLAEQELVDCASQNGCHGDTIPRGIEYIQONGVVQEHYYPYVAREQSC
HRPNAQRYGLKNYCQISPPDSNKIRQALTQTHTAVAVIIGIKDLNAFRHYDGR
TIMQHDNGYQPNYHAVNIVGYGNTQGVDYWIVRNSWDTTWGDNGYGYFA
ANINL

15
Eur m 1 {variant)
TYACSINSVSLPSELDLRSLRTVTPIRMQGGCGSCWAFSGVASTESAYLAYRN
MSLDLAEQELVDCASQNGCHGDTIPRGIEYIQQONGVVQEHYYPYVAREQSC
HRPNAQRYGLKNYCQISPPDSNKIRQALTQTHTAVAVIIGIKDLNAFRHYDGR

20 TIMQHDNGYQPNYHAVNIVGYGNTQGVDYWIVRNSWDTTWGDNGYGYFA
ANINL

Furm 1 (variant)
ETNACSINGNAPAEIDLRQMRTVTPIRMQGGCGSCWAFSGVAATESAYLAY

25 RNQSLDLAEQELVDCASQHGCHGDTIPRGIEYIQHNGVVQESYYRYVAREQS
CRRPNAQRFGISNYCQIYPPNANKIREALAQTHSAIAVIIGIKDLDAFRHYDGR
THQRDNGYQPNYHAVNIVGYSNAQGVDYWIVRNSWDTNWGDNGYGYFAA
NIDL

30 Eurm 1 (vanant)
ETSACRINSVNVPSELDLRSLRTVTPIRMQGGCGSCWAFSGVAATESAYLAY
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3A/ B Parent nol ecul e Sequence Residues in parent SEQ ID NO HD 30 Der
DKFERHI G | DLK 56-68 14 Der if 7 DKFERHVG VDFK 56-68 35 HD 32 Der
WO 2009/022156 PCT/GB2008/002780

10

15

20

25

30

RNTSLDLSEQELVDCASQHGCHGDTIPRGIEYIQQNGVVEERSYPYVAREQQ
CRRPNSQHYGISNYCQIYPPDVKQIREALTQTHTAIAVIGIKDLRAFQHYDGR
THQHDNGYQPNYHAVNIVGYGSTQGVDYWIVRNSWDTTWGDSGYGYFQA
GNNL

Poa (prass) seguences

113562 POLLEN ALLERGEN POA P 9
MAVQKYTVALFLVALVVGPAASYAADLSYGAPATPAAPAAGYTPAAPAGA
APKATTDEQKMIEKINVGFKAAVAAAGGVPAANKYKTFVATFGAASNKAFA
EALSTEPKGAAVDSSKAALTSKLDAAYKLAYKSAEGATPEAKYDDYVATLS
EALRIAGTLEVHGVKPAAEEVKATPAGELQVIDKVDAAFKVAATAANAAPA
NDKFTVFEAAFNDAIKASTGGAYQSYKFIPALEAAVEKQSYAATVATAPAVK
YTVFETALKKAITAMSQAQKAAKPAAAATGTATAAVGAATGAATAAAGGY
KV

113561 POAPY
MAVHQYTVALFLAVALVAGPAASYAADVGYGAPATLATPATPAAPAAGYT
PAAPAGAAPKATTDEQKLIEKINAGFKAAVAAAAGVPAVDKYKTFVATFGT
ASNKAFAEALSTEPKGAAAASSNAVLTSKIDAAYKLAYKSAEGATPEAKYD
AYVATLSEALRIAGTLEVHAVKPAGEEVKAIPAGELQVIDKVDAAFKVAAT
AANAAPANDKFTVFEAAFNDAIKASTGGAYQSYKFIPALEAAVKQSYAATV
ATAPAVKYTVFETALKKAITAMSQAQKAAKPAAAVTATATGAVCGAATGAV
GAATGAATAAAGGYKTGAATPTAGGYKYV

113560 POA P ©

MDKANGAYKTALKAASAVAPAEKFPVFQATFDKNLKEGLSGPDAVGFAKK
LDAFIQTSYLSTKAAEPKEKFDLFVLSLTEVLRFMAGAVKAPPASKFPAKPAP
KVAAYTPAAPAGAAPKATTDEQKLIEKINVGFKAAVAAAAGVPAASKYKTF
VATFGAASNKAFAEALSTEPKGAAVASSKAVLTSKLDAAYKLAYKSAEGAT
PEAKYDAYVATLSEALRIAGTLEVHGVKPAAEEVKAIPAGELQVIDKVDAA
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| DLKGELDVRNI Q 1111211165-77 = 39 Der if 7 VDFKGELAMRNLE HD MB3 Der7

LDMVRNI QVRGLKQ 71-83 16 Der f 7 LAMRYI EARGLKQ 71-83 40 HDMB4 Der o 7
RNI QVRGLKQVKRVG
WO 2009/022156 PCT/GB2008/062780

FKVAATAANAAPANDKFTVFEAAFNDAIKASTGGAYQSYKFIPALEAAVKQ
SYAATVATAPAVKYTVFETALKKAITAMSQAQKAAKPAAAVTGTATSAVG
AATGAATAAAGGYKYV

5 Cockroach sequences

2833325 Cr pl
MKTALVFAAVVAFVAARFPDHKDYKQLADKQFLAKQRDVLRLFHRVHQHN
ILNDQVEVGIPMTSKQTSATTVPPSGEAVHGVLQEGHARPRGEPFSVNYEKH
10 REQAIMLYDLLYFANDYDTFYKTACWARDRVNEGMFMYSFSIAVFHRDDM
QGVMLPPPYEVYPYLFVDHDVIHMAQKYWMKNAGSGEHHSHVIPVNFTLR
TQDHLLAYFTSDVNLNAFNTYYRYYYPSWYNTTLYGHNIDRRGEQFYYTYK
QIY ARYFLERLSNDLPDVYPFYYSKPVKSAYNPNLRYHNGEEMPVRPSNMY
VTNFDLYYIADIKNYEKRVEDAIDFGY AFDEHMKPHSLYHDVHGMEYLADM
15 IEGNMDSPNFYFYGSIYHMYHSMIGHIVDPYHKMGLAPSLEHPETVLRDPVF
YOQLWKRVDHLFQK YKNRLPRY THDELAFEGVKVENVDVGKLY TYFEQYD
MSLDMAVYVNNVDQISNVDVQLAVRLNHKPFTYNIEVSSDKAQDVYVAVE
LGPKYDYLGREYDLNDRRHYFVEMDRFPYHVGAGK TVIERNSHDSNIIAPER
DSYRTFYKKVQEAYEGKSQYYVDKGHNYCGYPENLLIPKGKKGGQAYTFY
20 VIVIPYVKQDEHDFEPYNYKAFSYCGVGSERKYPDNKPLGYPFDRKIYSNDE
YTPNMYFKDVIFHKKYDEVGVQGH

2231297 Cr p2
INEIHSHGLPPFVPPSRRHARRGVGINGLIDDVIAILPVDELKALFQEKLETSPD
25 FKALYDAIRSPEFQSIISTLNAMOQRSEHHONLRDKGVDVDHFIQLIRALFGLSR
AARNLQDDLNDFLHSLEPISPRHRHGLPRQRRRSARVSAYLHADDFHKITTIE
ALPEFANFYNFLKEHGLDVVDYINEIHSIIGLPPFVPPSRRHARRGVGINGLIDD
VIAILPVDELKALFQEKLETSPDFKALYDAIRSPEFQSIISTENAMPEYQELLQN
LRDKGVDVDHFIRVDQGTLRTLSSGQRNLQDDLNDFLALIPTDQILAIAMDYL
30 ANDAEVQELVAYLQSDDFHKIITTIEALPEFANFYNFLKEHGLDVVDYINEIHS
HGLPPFVPPSQRHARRGVGINGLIDDVIAILPVDELKALFQEKLETSPDFKALY
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Py

74-88 Der f 7 RNI EARGLKQWKRQG 74-88 MEIM MM N |1 MW HDVB5 Der
RGLKQWKRVGDAN 79-91 18 Der if 7 RGLKQWRQGEDAN 79-91 42 1.1111.11111 19
HDMBOA Der p 7 laVaalatSiliM*' "rn= 108-122

10

15

20

25

30

WO 2009/022156

DAIDLRSSRA

1703445 Blag 2

MIGLKLVTVLFAVATITHAAELQRVPLYKLVHVFINTQY AGITKIGNQNFLTV
FDSTSCNVVVASQECVGGACVCPNLOQKYEKLKPKYISDGNVQVKFFDTGSA
VGRGIEDSLTISNLTTSQQDIVLADELSQEVCILSADVVVGIAAPGCPNALKGK
TVLENFVEENLIAPVFSIHHARFQDGEHFGEIFGGSDWKYVDGEFTYVPLVG
DDSWKFRLDGVKIGDTTVAPAGTQAIIDTSKAIIVGPKAY VNPINEAIGCVVE
KTTTRRICKLDCSKIPSLPDVTFVINGRNFNISSQYYIQONGNLCYSGFQPCGH
SDHFFIGDFFVDHYYSEFNWENKTMGFGRSVE

SV

1705483 Bla g 4
AVLALCATDTLANEDCFRHESLVPNLDYERFRGSWIIAAGTSEALTQYKCWI
DRFSYDDALVSKYTDSQGKNRTTIRGRTKFEGNKFTIDYNDKGKAFSAPYSY
LATDYENYAIVEGCPAAANGHVIYVQIRFSVRRFHPKLGDKEMIQHYTLDQV
NQHKKAIEEDLKHFNLKYEDLHSTCH

2326190 Blag 5
YKLTYCPVKALGEPIRFLLSYGEKDFEDYRFQEGDWPNLKPSMPFGKTPVLEI
DGKQTHOSVAISRYLGKQFGLSGKDDWENLEIDMIVDTISDFRAAIANYHYD
ADENSKQKKWDPLKKETIPYYTKKFDEVVKANGGYLAAGKLTWADFYFVA
ILDYLNHMAKEDLVANQPNLKALREKVLGLPAIKAWVAKRPPTDL

Additional cockroach sequences (NCBI Entrez accession numbers):
2580504; 1580797, 158(794; 1362590; 544619; 544618; 15315104; 1580792;

1166573, 1176397, 21047849,

Allergen (general) sequences:

NCBI accession numbers
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Der if 7 HDDI VSMEYDLAYKL 108-122 43 DVAOA Der p 7 'VSMVEYDLAYKLGDLH
112-126 20 Der if 7 VSHEYDLAYKLCDLE 112-126 44 En 187-200 21 HOMAS8 Der

p 7 TAI FQDTVRAEMIK
WO 2009/022156 PCT/GB2008/00278¢

2739154; 3719257; 3703107; 3687326; 3643813; 3087805; 1864024; 1493836;
1480457; 25910476, 25910474; 1575778; 763532; 746485; 163827; 163823;
3080761; 163825; 3608493; 3581965; 2253610, 2231297, 21047849; 3409499;
3409498; 3409497, 3409496; 3409495; 3409494; 3409493; 3409492; 3409491 ;
5 3409490; 34094104; 3409488; 3409487; 3409486; 3409485; 3409484; 3409483 ;
3409482; 3409481; 3409480; 3409479; 3409478; 3409477; 3409476; 3409475;
3400474; 3409473; 3400472; 3409471; 3409470; 3409469; 3400468; 3409467;
3409466; 3409465; 3400464; 3400463; 3409462; 3400461; 3409460; 3409459;
3409458; 3409457; 3409456; 3318885; 3396070 ; 3367732; 1916805; 3337403;
10 2851457; 2851456; 1351295; 549187; 136467; 1173367, 2499810; 2498582;
2498581; 1346478; 1171009; 126608; 114091; 2506771; 1706660; 1169665;
1160531; 232086; 4161048; 114922; 2497701; 1703232; 1703233; 1703233;
1703232; 3287877; 3122132; 3182907; 3121758; 3121756; 3121755; 3121746;
3121745; 3319925; 3319923; 3319921 3319651; 33187104; 3318779; 3309647;
15 3309047; 3309045; 3309043; 3309041; 3309039; 3288200; 3288068; 2624494;
3256212; 3256210; 3243234; 3210053; 3210052; 3210051; 3210050; 3210049;
3210048; 3210047; 3210046; 3210045; 3210044; 3210043; 3210042; 3210041;
3210040; 3210039; 3210038; 3210037; 3210036; 3210035; 3210034; 3210033,
3210032; 3210031; 3210030; 3210029; 3210028; 3210027; 3210026; 3210025;
26 3210024; 3210023; 3210022; 3210021; 3210020; 3210019; 3210018; 3210017;
3210016; 3210015; 3210014; 3210013; 3210012; 321001 1; 3210010; 3210009;
3210008; 3210007; 3210006; 3210005; 3210004; 3210003; 3210002; 3210001;
3210000; 3209999; 3201547; 2781152; 2392605; 2392604; 2781014; 1942360;
2554672; 2392200; 3114481; 3114480; 2981657; 3183706; 3152922 ; 3135503 ;
35 3135501; 3135499; 3135497; 2414158; 1321733; 1321731; 1321728; 1321726;
1321724; 1321722; 1321720; 1321718; 1321716; 1321714; 1321712; 3095075;
3062795; 3062793; 3062791; 2266625; 2266623; 2182106; 3044216; 2154736;
3021324; 3004467; 3005841; 3005839; 3004485; 3004473; 3004471; 3004469;
3004465, 2440053; 1805730; 2970629 ; 29591048; 2935527 ; 2935416 809536;
30 730091; 585279; 584968; 2498195; 2833325; 2498604; 2498317; 2498299;
2493414; 2498586, 2498585; 2498576; 2497749; 2493446, 2493445; 1513216 ;
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Der if7 TA FQDTVRKEMIK 187-200 45 11.11111. 11111 HD 49 Der p 7

_—

DTVRAEMIKVLAP 192-2 o 4 ElaMM Der if 7 DIVRKEMIKVLAP 192-204 46
i f 7 VDFKCGELAMRNI E 65-77 23 Der p 7 | DLKGELDVRNI Q

Der

10

15

20

25

30

WO 2009/022156 PCT/GB2608/002780

729944; 2498099; 548449; 465054; 465053, 465052; 548671; 548670; 548660,
548658; 548657; 2832430; 232084; 2500822; 2498118; 2498119; 2498119;
2498118; 1708296; 1708793; 416607; 416608; 416608; 416607; 2499791 ; 2498580;
2498579; 2498578; 2498577; 2497750; 1705483; 1703445; 1709542; 1709545;
17105104; 1352699; 1346568; 1346323; 1346322; 2507248; |1352240; 1352239,
1352237; 1352229; 1351935; 1350779; 1346806; 1346804; 1346803; 1170095,
1168701; 1352506; 1171011; 1171008; 1171005; 1171004; 1171002; 1171001;
1168710; 1168709; 1168708; 1168707; 1168706; 1168705; 1168704; 1168703,
1168702; 1168696; 1168391; 1168390; 1168348; 1173075; 1173074; 1173071;
1169290; 11610470; 1168402; 729764; 729320; 729979; 729970; 729315; 730050;
730049; 730048; 549194; 549193; 549192; 540151; 549150; 5491104; 549188,
549185; 549184; 549183; 549182; 549181; 549180; 549179; 464471; 585290,
416731; 1169666; 113478; 113479; 113477; 113476; 113475; 130975; 119656;
113562; 113561; 113560; 416610; 126387; 126386; 126385; 132270; 416611;
416612; 416612; 416611; 730035; 127205; 1352238; 125887, 549186, 137395;
730036; 133174; 114090; 131112; 126949; 129293; 124757; 129501; 416636;
2801531; 2796177; 2796175; 2677826; 2735118; 2735116, 2735114; 2735112;
2735110; 2735108; 2735106 ; 2735104; 2735102 ; 2735100 ; 2735098 ; 2735096 ;
2707295 ; 2154730; 2154728; 1684720; 2580504 ; 2465137; 2465135; 2465133;
2465131; 2465129; 2465127; 2564228; 2564226; 2564224; 2564222; 2564220,
2051993; 1313972; 1313970; 1313968; 1313966; 2443824 ; 2488684; 2488683;
2488682; 248868 1; 2488680; 2488679; 2488678; 2326190 ; 2464905; 2415702;
2415700; 2415698; 2398759; 2398757; 2353266 ; 2338288 ; 1167836, 414703 ;
2276458 ; 1684718 ; 2203571 ; 1580797 ; 1580794 ; 2245508 ; 2245060; 1261972;
2190552 ; 1881574 ; 511953 ; 1532058; 1532056; 1532054; 1359436; 666007;
487661; 217308; 1731859; 217306; 217304; 1545803; 1514943; 577696; 516728;
506858; 493634; 493632; 2154734; 2154732; 543659; 1086046; 1086045; 2147643;
2147642; 1086003; 1086002; 1086001; 543675; 543623; 543509; 543491; 1364099;
2147108; 2147107; 1364001 ; 1085628; 631913; 631912; 631911; 2147092; 477301;
543482; 345521, 542131; 542130; 542129; 100636; 2146809; 480443; 2114497,
2144915; 72355; 71728; 319828; 1082946; 1082945; 1082944; 539716; 539715;
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65- 77 11111111.0 24 D 51A Der if7 |igiadg.tuthanaraMM 65-79 Der p 7
| DLKGELDMRNI QVR 65-79 47 |In Table 4, the sequence of Der p I from which
the "residues in parent” positions are 5 derived is the publically

avai | abl eveequennes Wit h NCBI Accessi on No. P08176. Thecasrsesporvdd ng
sequences for Der p 2 (Table 5) and Der p 7 (Table 6) are NCBI Accession
Nos. P49278 and P49273, respectively. The sequence for Der f | is taken
from NCBI Accession No, P16311, Der f2 is from NCBI Accession No. Q00855
and Der f 7 is from NCBI Accession No. 26456. 10 Exanple 3 MHC O ass |

bi ndi ng se T [, t hi 1 J.S id L Ly I.StA . panel of
pepti des Vﬁ%ﬁ%f&g}%%ﬁ%; %égé’flﬁﬂglﬁééﬁgghgﬁélégémngm%n MHC d ass H
HLA- DRB1* ak138by 1363646 OYRISE 6L 7985; 627 Eoaksmroussd06:3%0os. A1bg7sal | ot ypes found
in the avera%e Caucasi an_popul ation). In order to identify binding peptides
1 the e STSRSTI0TaE: CHIEE TP Geind DS S 128, 1500 o p 7

Pept i des ; tda {41 Skd n Y tide

hreadi ng oe hg ey S R B B ( Epi vx
~Inc.) Thi s192833; BI283 HBETIPa B4 T 2abdl0fss4 98] 8408P1 408G 47788D; 4750quence for the

otenti al d it hd i hdi v f..MHC cl ass I
LA DR ol SR esT STt AR 2, 200 h ool Bt E o PR ler T anks 10
am no aci d4§eng; PR N84 1400 ek 1Te; BY0d 58820504 AW0EIE; 16063M any
pol ypepti de s;}guence bgﬁ elstlzmait edg prgbaglﬁé?l ty of Dbi ndl.rrlﬁ% to each of the
et T vt st it T T80 et st dedeh G Lo Mt %
motifs vvasg%u_b [ shezfj ’b>2/ cha% e?7’e1t 3@’}2% Vég%q4%2’ 1958 ?%%g;’ In this
Exanpl e1o bil 3l 136266t 1321341 362143 DR62132; DR 13DRB620RY 130R29; DR8, DR11, DR

10- “rer b B T0OERE 2001 O sty Db HsBl SR8 FOLIR conpar i mg 1o

sequence of1193¢s,DG208K; 21208 e 2MBdg1R X2 10083 28p950e; ACkEls euLI®oces known to
bind to each MAC 20 all el e. Retrosgectl ve studi es have denpnstrated that

Epi Matri x AEOBPG2 P78 £EPEHS TR P SHEA 7 MICOPT TG ARYS O s e et al ., in
Succenst ul T S O D L H o 36 0, L1081, T ee” has
al so bepn t¥iPbH4;MBA196EstIoTB6R d3pro6hatsiol P40y 1861 WP NN 1201 W63kl ect ed VHC
mol ecul e 15,68l Cll 8LLY 785, 478804; 478823, 421788; 320545; 81444; 626037;
626028; 539056; 483123; 481398; 481397; 100733; 100732; 100639; 625532;
1083651; 322674; 322673; 81719; 81718; 2118430; 2118429; 2118428; 2118427;
419801; 419800; 419799; 419798; 282991; 100691; 322095; 322094; 101824;
20 626077, 414553 ; 398830 ; 1311457; 1916292 ; 1911819; 1911818; 1911659;
1911582; 467620; 467627; 467619 ; 467617 ; 915347; 1871507; 1322185; 1322183;
1047645 ; 1047647 ; 1850544 : 1850542 ; 1850540 ; 2810417; 452742; 1842045 ;
1839305; 1836011; 1836010; 1829900; 18291049; 18291048; 18291047; 18291046,
18201045; 18291044; 1825459 ; 18010487 ; 159653 ; 1773369 ; 1769849; 1769847
25 608690 ; 1040877 ; 1040875, 1438761; 1311513 1311512; 1311511; 1311510
1311500; 13116104; 1246120; 1246119; 1246118; 1246117; 1246116; 1478293
1478292; 1311642; 1174278; 1174276; 1086972; 1086974; 1086976; 1086978;
1086978; 1086976, 1086974; 1086972: 999009; 999356; 999355, 994866; 994865
913758; 913757; 913756; 913285; 913283; 926885; 807138; 632782; 601807;
30 546852 633038; S44610; 544618; 453094; 451275 451274; 407610; 407609
404371; 409328; 299551; 299550; 264742; 261407; 255657; 250002; 250525,
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25 Epi Matrix as follows. The peptides are scored by estimating the rel ative
pronotion or inhibition of binding for each am no acid, conpared to known
VHC bi nders for a given VHC allele. This information is summed across the
pepti de awo aovmonmary score (EMX score) is assigned tecrivesemsii®o pepti de
After conparing the EMX score to the scores of known MHC |igands, Epi Matrix
arrives at an "estinmated binding 30 probability" (abbreviated as EBP, but
not strictly a probability). The EBP descri bes the proportion of peptides
with Epi Matrix scores as high or higher that will bind to a given MAC

nol ecul e. EBPs ran e from 100% h |ikely to bi nd@to | ess than 1%
(very unli R&l13p7¢:0l6 ?W&51613672 16&)@73@ gﬁﬁ’f'%éﬁ}@ég%? ;3&H30%ned on the
entire seqweﬁ%oqum@ 9%2@8 Y eem AUBbSEEd 61 N1 70N 1DCH. 1dpd@base (NCBI

accession no: P08176). This analysi s identified core péptides (and their
f 1 anki ng séqwéﬁ@eis?)mﬂ?ér M/léél’fff rléhilt?ﬁeiéall%?(/?e 1613 gquenieed), uhiTie%ar e predi cted

7a. " Tabl 65 B R0 Sr i MH2TE e b et bae e Ba Ol RS eI IR Bhal yees of

known seﬂueamsoqfélmf; pézaiasld()mrsv'pl(71,21mspmtsrjvmmz:w@&zlascessl on nos.
P49278 and P49273). ues in se% nce" gives the

| ocat i on of 61H&Zidése} 5&91611@1§\thﬁ”114t9hi961§é‘3ﬁ1éﬁ%§7t Wieidelalddal ysed. The
core pepti @912(1131;%'1@14%6191@2 &@%21'4@ Pbelio; ci@izlr:;@sldgh@z@%gﬂlz bi ndi ng

sequence t hat was identif uring’ the analysis he StabiTizing flanks
(N-t er m naB4Bnd; 4376 &, dﬁ&'bll'/? }ﬁ:8ﬁ4bdl58322sﬁet@222mliﬁaﬂa‘d Of pR580982with the core

sequence a pti des.
Nomber of PR ERT S 1 bR Th e o Rl b BT a St it s
for all 1015154'5@83 wgessmeﬁﬁzge?wtsmgw; hﬂSSEﬁUS@% 1Abeo6Epkdatsei x C uster
Score" is derived fromt hits nornmalized for the length of the

cluster. CPirtarlU88¢te }O§9"t419u3109$f’é89>1@%%§%90‘§9ﬁ6?t7%1I3I HA1¥Bedi ct ed
aggregat e MRl Ndkin, HoBRonhy e Nokatisy fidkdr 2 sbansomdeRh hﬁ% sStandard. A

score of 10 or ove 1S conS|dere to i ndi caté broad
properti es22a86; V684 aH8FH0aANnaT§ROed ORYH7op RO E i; § YOESHA3 pBPRGl 6B 1L ,cont ai ni ng

chitoves. SR hel saker LD, oosg copbeia i bogsuaghle Tor
gati: Mpig , oGSk DideSeBWIes SIE, se74€h ; 763064 ; 886209 1@@397 ABEE dX)
1114114450 rx-i.: 8t PFA' F o *" viQa 5-41: Pucalar:? ttitR Ad.
f1 egi ggr a; 2PN 2 997b15;997914; 997913; 997912 997911 997910; 99790 997908;
9979G7; 997906; 997905; 997904; 997903; 897902; 997901; 997900; 9971049;
0971048; 9971047, 9971046; 9971045; 9971044, 9971043; 9971042; 910984;
910983, 910982; 910981; 511604 ; 169631 ; 169629 ; 169627 ; 168316 ; 168314 ;
20 607633 ; 555616; 293902 ; 485371 ; 455288 ; 166447 ; 166445 ; 166443 ; 166435 ;
162551 ; 160780; 552080 ; 156719 ; 156715 ; 515957 ; 515956 ; 515955 ; 515954 ;
515953 ; 459163, 166953 ; 386678 ; 169865,
Particularly preferred allergens /antigens include: cat dander protein Fel d1; House
dust mite proteins Der P1, Der P2 and Der P7; Ragweed protein amb a 1.1, a2 1.2,
25 al.3 or al.4; Rye grass proteins lol pl and lol pS; Timothy grass proteins phl pl and
phl p5; Bermuda grass protein Cyn d 5; Alternaria alternate proteins Alta 1, Alta?2
and Enotlase (Alt a 6); Birch protein Bet v1 and P14; German Cockroach proteins Bia
gl,Blag?2 Blag3, Blag4, Bla g5 and Bla g 6; Mugwort protein Art v 1; Russian
thistle protein Sal k 1 and Sal k 2; peanut Ara hl, Ara h2, Ara h3, Ara h4, Ara h5,

30  Ara h6, plant profilins or lipid transfer proteins or 2 human leukocyte antigen.
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Delivery methods

Once formulated the compositions of the invention can be delivered to a
subject in vive using a variety of known routes and techniques. For example, a
composition can be provided as an injectable solution, suspension or emulsion and
administered via parenteral, subcutaneous, epidermal, intradermal, intramuscular,
intraarterial, intraperitoneal, intravenous injection using a conventional needie and
syringe, or using a liquid jet injection system. Compositions can also be
administered topically to skin or mucosal tissue, such as nasally, intratracheally,
intestinal, rectally or vaginally, or provided as a finely divided spray suitable for
respiratory or pulmonary administration. Other modes of administration include oral
administration, suppositories, sublingual administration, and active or passive
transdermal delivery techniques.

Where a peptide of the invention is to be administered, it is preferred to
administer the peptide to a site in the body where it will have the ability to contact
suitable antigen presenting cells, and where it, or they, will have the opportunity to
contact T cells of the individual. Where an APC is to be administered, it is preferred
to administer the APC to a sife in the body where it will have the ability to contact,

and activate, suitable T cells of the individual.

Delivery regimes

Administration of the peptides/polynucleotides/cells (such as the composition
containing a plurality of peptides) may be by any suitable method as described above.
Suitable amounts of the peptide may be determined empirically, but typically are in
the range given below. A single administration of each peptide may be sufficient fo
have a beneficial effect for the patient, but it will be appreciated that it may be
beneficial if the peptide is administered more than once, in which case typical
administration regimes may be, for example, once or twice a week for 2-4 weeks
every 6 months, or once a day for a week every four to six months. As will be
appreciated, each peptide or polynucleotide, or combination of peptides and/or

polynucleotides may be administered to a patient singly or in combination.
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Dosages for administration will depend upon a number of factors including
the nature of the composition, the route of administration and the schedule and
timing of the administration regime. Suitable doses of a molecule of the invention
may be in the order of up to 15ug, up to 20ug, up to 25ug, up to 30ug, up to 50ug, up

5 to 100ug, up to 500 ug or more per administration. Suitable doses may be less than
15ug, but at least 1ng, or at least 2ng, or at least 5ng, or at least 50ng, or least 100ng,
or at least 500ng, or at least 1ug, or at least 10ug. For some molecules of the
invention, the dose used may be higher, for example, up to | mg, up to 2 mg, up to 3
mg, up to 4 mg, up to 5 mg or higher. Such doses may be provided in a liquid

10 formulation, at a concentration suitabie to allow an appropriate volume for

administration by the selected route.

Kits
The invention also relates to a combination of components described herein
15 suitable for use in a treatment of the invention which are packaged in the form of a
kit in a container. Such kits may comprise a series of components to allow for a
treatment of the invention. For example, a kit may comprise one or more different
peptides, polynucieotides and/or cells of the invention, or one or more peptides,
polynucleotides or cells of the invention and one or more additional therapeutic
20 agents suitable for simultaneous administration, or for sequential or separate
administration. The kit may optionally contain other suitable reagent(s) or

instructions and the hike.

The invention is illustrated by the following Examples:
25 Example !
MHC Class Il binding search
The aim of this study is to identify a distinct panel of peptides with strong affinities
for the seven most common human MHC Ciass Il HLA-DRB1* allotypes {(covering
in total around 63% of the aliotypes found in the average Caucasian population). In
3¢ order to identify binding peptides in the House Dust Mite (HDM) allergens, Derp 1,

Der p 2 and Der p 7, in vitro binding assays have been performed on a subset of
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10

15

20

peptides from these allergenic proteins. Peptides for testing in the binding assays
were initially 1dentified by an in silice approach known as “peptide threading”
(carried out by Biovation, Ltd.,Aberdeen, Scotland, UK). This is a bicinformatic
analysis of consecutive peptides from a sequence for the potential to be
accommodated within the binding groove of MHC class II HLA-DR molecules. This
subset of peptides was pre-screened for solubility in an aqueous, acidic milien and a
final panel of 44 peptides selected for testing in an in vitro MHC Class I binding

assay.

Methods

The assay employed is a competitive MHC class II binding assay, wherein each
peptide is analysed for its ability to displace a known control binder from each of the
human MHC class II allotypes investigated. The allotypes and control peptides used
in this study are shown in Table 2:

Allotype Control Peptide Sequence
DRB1*0101 | Influenza haemagglutinin 307-319 PEKYVKQNTLKLAT
DRB1*0301 | Myco. tuberculosis/leprae hsp 65 2-16 AKTIAYDEEARRGLE
DRB1*0401 | Influenza haemagglutinin 307-319 PKYVKQONTLKLAT
DRBI*0701 | Influenza haemaggiutinin 307-319 PKYVKQNTLKLAT
DRB1*1161 | Influenza haemagglutinin 3067-319 PKYVKQONTLKLAT
DRB1*1301 | HLA-DQB1*0603 21-36 TERVRLVTRHIYNREE
DRB1*¥1501 | Human myvelin basic protein 85-99 ENPVYHFFKNIVTPR
DQB1*0602 | Human Insulin B 1-15 FVNQHLCGSHLVEAL

Table 2. Control peptides used in the in vifre binding assays

Each of the 44 HDM peptides (which are shown in Tables 3A and 3B) were analysed
in the competition assay and screened for relative binding compared to the control
peptide. Due to the nature of the competitive assay the data for each peptide is
represented as a ratio of its own IC50 to that of the control peptide. Thus, a peptide
that has an IC50 value that is parity to the control peptide has an identical binding
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affinity, while peptides with a ratio less than one have a higher affinity and those

with a ratio greater than one have a lower affinity.

Results

Solubility in aqueous solution is an essential criterion for a peptide to be an effective
therapeutic agent. Therefore, as a conseguence of the solubility screen we will have
eliminated very hydrophobic peptides with a high frequency of large hydrophobic
amino acid residues in multiple binding registers. This is a characteristic of
promiscuous HLA-DRB1* binders. The data from the binding assays is shown in
Table 3B. The relative binding of each peptide is shown for each of the allotypes in
the study. The data shows that 24 of the 44 peptides tested bound to one or more of
the MHC Class Il allotypes. A range of cross-reactivity is seen with 5 peptides
binding only one allotype, 8 peptides binding two, 9 peptides binding three and two
peptides binding four different MHC Class II allotypes (red). It would

also be expected that such peptides would have the ability to bind similar allotypes
that have not been tested through the homology of MHC structures. This can be seen
in the cross-reactivity of peptides for DRB1*¥0101, #0401, #0701 and *1101 in
several cases here. Also shown is the solubility status of the peptide at the highest
concentrations in the agueous solution of the binding assay. The value illustrates the
lowest concentration at which an insoluble white precipitate is seen. There appears to
be no significant nonspecific effect of the formation of precipitate in the assays.
Several peptides that precipitate at high concentrations also bind to MHC class II;
however, several also show no ability to compete with the control peptides. It is to be
expected that peptides liable to form precipitates may exhibit high affinity and
promiscuous binding due to the presence of many hydrophobic residues.

The % purity of the peptides is indicated in Table 3A. This is of significance
as purities were seen to vary from 60-90%. This would have a considerable effect on
the ability of a peptide to compete if it is relatively impure. For example, HDM23A
and HDM32 show low affinity binding; however, they are of reduced purity (66.7%
and 68.7% respectively) compared to other HDM peptides. Therefore, if purity is

taken into consideration, they may in fact have an equivalent affinity to a peptide of a
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higher purity.

It can be seen that some MHC Class II allotypes bind to more peptides than
others; this is probably to be expected as there is variability between the pocket
positions in the different MHC class II binding grooves. There are however, also a
number of well-characterised differences between the affinities of the various control
peptides. Clearly a high affinity control peptide will be more difficult to displace by
the competing HDM peptide resulting in the identification of fewer binding peptides.
This can be illustrated by the data presented here. For example, the Influenza
Haemagglutinin 307-319 control peptide, has varying affinity according to the
allotype, where DRB1*0101 >*0401>*0701>*1101, This is reflected in the number
of binders to each of the allotypes, where DRB1*0101 has the lowest number of
binders (5) and DRB1*1101 has the highest(14). Furthermore, the binding assay for
DRB1*1501 is very stringent due to the high affinity of Myelin Basic Protein 85-99
for this allotype. In the high stringency screen the Fel d 1 peptide
EQVAQYKALPVVLENA, that was tested in an earlier study, gave a ratio of 0.97
indicating that high affinity binders could be identified at this stringency.

In addition, to identify lower affinity binders, the assay was also carried
out under less stringent conditions. All the Der p binding peptides were seen o have
a high ratio when tested against this allotype, showing they were low affinity binders
compared to the control peptide. The DQA1*0102/DQB1*0602 binding assay uses a
peptide from the B-chain of human insulin which is of lower affinity compared to
those used in the DR assays. This dictates that the D(Q assay is very sensitive and
tends to produce very low ratio values for the strongest binders to this MHC Class Il
allotype. This sensitivity also accounts for the relatively higher number of DQ
binding peptides within the panel screened. Finally, on closer analysis, the peptides
identified as ligands for the DRB1*0101,*¥0401, *0701 superfamily, are found to
incorporate a motif that is characteristic of promiscuous binders to this family of
allotypes where: P1 =Y, F, W, L, I, V, or M (Large aromatic or hydrophobic
residue), P6 =8, T, C, A, P, V, I, M (small, non-charged residue)

Out of the 16 peptides (e.g. HDM 21B RGKPFQLEAVFEANQNT) identified as

binders to all or a combination of these 3 allotypes, 14 (87.5%) contain this motif,
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P49273 1 - 17 MALELLLIAAAAFVAVSA 2.2 12 20.16 114 P49273 70 - 92

ELDERNI QVRGLI WM CR VGDANY -0.71 9 12.3 115 10 Exanple 4 Selection
of peptides for further testing Based on the peptides and epitopes
identifiegglzpdmsarpl es 1 to 3, the inventors sel ected ghespRpldeges shown in
Table 8 for further testing. Sonme of the peptides 15 selected can be
considered to be variants of the peptides of Exanple Ito 3, but are also
considered to be peptides of the invention. In particular, residues in bold
in Table 8 indicate alterations fromthe corresponding residue in the
native sequence of the parent protein. These alterations reduce the
formation B Cbéb%&eﬂéﬂ’&ﬁﬁ*é&e@%mml%?%%“@ﬁl% 3 7apge of atRities 91 B shing the
functi onal kiangfpé, Peptide as a T cell 20 epitope. The alterations shown
are the replacerrent of a cysteine (C) in the native sequence with a serine
(S) or 5-am nobutyric acid (B), or cystine (a) as indicated. Additionally,
Sonme sequepgeSusiEy conprise nore or fewer of the residues of the parent
protein fromwhich they derive, when conpared to the sequences of the

pept i des oft rEbeemp perides haye Beermibawn te bave theegneniy ésbind theotCohlsssdér ed to
represent gl?ot};:%g P:g%& LD he AL RTEE BB YRTHAD b m e N G1RERbLAlES 0 0L EXanpl es

Ito 3. For exXx
CD4+ T cells and to stimulate T cell cytokine secretion.
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Pepti de HDMOBF corresponds to resides 149-165 of Der pl. HDMXBE corresponds
to residues 149-167. Accordingly, HDMO3F can be considered to be a
truncation variant of H M 103E forned by renoval of 2 residues fromthe N
term nus Wb 200902)M)3E. The "residues in parent” positirmsGeaosiabise 8 refer
to the sequences of 5 Dec p 1, Der p 2 and Dec p 7 as used in Tables 4 to
7. Those peptides indicated in Table 8 which have an N term nal gl utamate
(E) residue, for exanple HDMX3K, L, V and W may have the gl utamate
replaced with pyroglutamate to i nprove stability during manufacture,

wi t hout affT clt'gng function of the peptide. The data fromfurther testing of
t hese pepti Exanple 5) is typically obtained using peptides 10 where

such repl aeqment hag taken pl asiduelabl e%8urfdept | delutay ent | nidécepoatben Sesuence
Resi dues iin parent NO | #BWO1 Dec p 1 | DLRQVRTVTPI R 112ss424 1 HDMD1A
Dec p 1 | DRIV PIRMIEESG 1 [Z0d30 48 HDMZAT eSS p None
R
HDMO02 RTVTPIRMOGGC | 118-130 79.6 YES None
G
HDMU3C ENQSLDLAEQEL | 149-167 60.1 YES None
VDCASQH
HDMO35 EYIQHNGVVQES | 179-191 71.5 YES None
Y
HDMO06 RYVAREQSCRRP | 193-205 79.7 YES None
N
HDM07 PNVNKIREALRQ | 220-232 88.6 YES None
T
HDMO08 NKIREALAQTHS | 223-235 87.6 YES None
p 3
HDMO09A REALAQTHSATA | 226-239 69.6 YES 1000uM
VI (2.9mg/ml)
HDM11 IGIKDLDAFRHY | 240-252 77.6 YES None
D
HDMI12 KDLDAFRHYDGR | 243-255 72.% YES None
T
HDMI13 RTIIQRDNGYQP | 254-267 70.7 NO Nene
NY
HDM16A RNSWDTNWGDNG | 287-300 70.00 YES None
: Y¥G
HDM17 NSVNVPSELDLR | 105-120 74.5 YES None
SLRT
HDM19 DOVDVEDCANHE | 18-32 81.4 YES None
IXKK
HDM20 CITHERGKPFQLE | 44-56 714 YES None
B
HDM21 KPFOLEAVFEAN | 50-64 88.7 YES 2001M
ONT (0.3 mg/ml)
HDM21A KPFQLEAVFEAN | 50-65 90.10 YES 5000pM
QNTK (9.3 mg/mi)
HDM?21B RGKFFQLEAVFE | 48-64 82.60 YES 1000uM
ANQNT {1.98mg/ml)
HDM22A EAVFEANQNTKT | 55-68 90.30 YES None
AK
HDM23A DGLEVDVPGIDP | 76-88 66.7 YES None
NACH
HDM26A DGVLACAIATHA | 131-145 1000pM
XIR (1.3mg/ml)
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1 RTVTPI RMQGGSG 118-130 49 HDMXZ2B Der p 1 RTVIPI RMQGGEG 118-130 50 HDM33D
net p 1 RNQSLDLAEQELVDSASCH 149-167 51 HDMD3E Dec p 1 RNQSLDLAEQELVDEASCH
149-167 52 HDMXBF Dec p 1 RNQSLDLAEQELVDSAS 1 149-165 53
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HDM27 AKIEIXASLDGL | 67-79 65.9 YES 1000
E {1.4mg/ml)
HDM?28 KAVDERVRATIEK | 31.43 86.8 YES 1000pM
5 {1.3mg/mi)
HDM29 ETFDPMKVPDHS | 44-56 84.7 YES None
D
HDM29A ETFDPMEKVPDHS | 44.57 91.7 YES None
DK
HDM?29B KSETFDPMKVED | 42-56 32.5 YES 1000pM
HSD {1.7mg/mi)
HDIM30 DEKFERHIGIIDL | 56-68 g1.4 YES 5000uM
K (7.9mg/ml)
HDM31 IGIIDLKGELDM | 62.75 1000uM
RN (1.8mg/ml)
HDM31A HIGILIDLEGELD | 61-75 66.40 YES 1000uM
MRK {1.7mg/ml)
HDM32 IDLKGELDMRNT | §5.77 68.7 YES 5000
Q (7. 7Tmg/ml)
HDM324A IDLKGELDMRNL | 65-7¢ 85.20 YES 5000uM
QVR {9.0mg/ml}
HDM33 LDMRNIQVRGLE | 71.83 76.3 YES None
2
HDM34 RNIQVRGLKOME | 74-88 74.7 YES None
RVG
HDM335 RGLEKQMERVGDA | 79.91 84.00 YES None
N
HDM36 ERVGDANVESED | §5-97 82.9 YES None
G
HDM37 ANVESEDGVVEA | 90-102 76.3 YES None
H
HDM39 DDVVSMEYDLAY | 106-121 84.9 NO* None
K
HDM39A EDDVVSMEYDLA | 108-121 80.9 YES 1000uM
YKL {1.8mg/ml)
HDM40A VEMEYDLAYKLG | 112-124 66.9 YES 1000uM
DLH (1.8mg/ml)
HDM48 TATFQDTVRAEM | 187-20C 79.1 YES 1000pM
TK {1.6mg/ml)
BDM4S DTVRAEMTKVLA | 192.204 69.5 YES None
P
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HDMD3G Dec p 1 QSLDLAEQELVDEASQHG 151-168 89 HDMXBH Dec p 1 =
LDLAEQELVDEASQHG 153-168 90 HDMD3J Dec p 1 LAEQELVDEASCHG 155-168 91 HDMOBK
Dec p 1 EQELVDEASQHG 157-168 92 HDMXBL Dec p 1

WO 2009/022156 PCT/GB2008/002780
HDM30 KVLAPAFKKELE | 200-212 90.8 YES None
R
HDM51 VDFKGELAMRNT | 65-77 79.8 YES 1000M
E (1.5mg/ml)
HDMS1A VDFEKGELAMRNY | §5.79 82.1 YES None
EAR
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193- 205 54 HDMX6B Dec p 1 RYVAREQSERRP 193-205 55 HDMD7 Dec p 1
PNVNKI REALAQT 220-232 56 HDMXOA Dec p 1 REALAQTHSAI AVI 226-239 5 HDMLY9A Dec
p 2 DQVDVKDSANHEI KK 18-32 57 HDML913 Dec

WO 2089/622156 PCT/GB2008/002780

Example 2

Homology search

5 The sequences of cach of the 24 peptides identified above as MHC Class {I-binding
" were used to probe the sequence of the alternative protein in the dust mite allergen
group from which the parent sequence derived. For example, peptide HDMO01 in
Table 3A is from Der p 1, therefore the sequence of HDMO! was used to probe for a
homologous sequence in Der { 1. The same practice was applied for all 24 peptides

10 identified above. The peptides identified in Example 1 and Example 2 are shown in

Tables 4 to 6.
Table 4
Paptide in | Parent Segquence Regidues | 8EQ ID
Tahle 3A/B | molecules in NO:
parant
HDMO1 Der p 1 IDLROMRTVTPIR 112-124 1
Der £ 1 LODLRSLRIVIPIR 113-125 25
HDMOZ Der p 1 RTVITPIRMQGGTG 118-313¢C 2
Der £ 1 RTIVTEPIRMOGGECE 118-131 4
HDMG3C Der p 1 RNOSLDLAKDEIL.VDCASDOH 149-167 3
Der £ 1 RNTELDLSEQELVDCASQH 150-168 27
HDMO6& Der p 1 RYVAREQSCREPN 193-205 4
Der £ 1 PYVAREQRCRERPN 124-206 28
HDMOSA Der p 1 REALAQTHSATAVI 226-232 5
Der £ 1 REALTQTHTATAVI Z227-240 25
15 Tables
Peptide in | Parent Seguence Resgidues | SBEQ ID
Tabie 3A/B | molecule in NO:
parent
HDMI S Der p 2 DOVDVEDCANHETKK 18-32 ©
Der £ 2 DQVDVEDCANNETLKE 18-32 30
HDM20 Der p 2 CITHRGKPFQLEA 44-56 7
Der £ 2 CIIHRGKPFTLEA 44-56 31
HDMZ21 Der p 2 KPPQLEAVFEANONT 50~64 3
Der £ 2 KPFPTLEALFDANONT 50-64 32
HDMZ 1A Der p 2 KPFOLEAVFEANQNTK 50-65% g
Der £ 2 KPFTLEALFDANQNTE 50-65 33
HDMZ 1B Der p 2 RGKPFQLEAVFEANCQNT 48-64 10
Der £ 2 RGKPFTLEALFDANQNT 48-64 34
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p 2 DQVDVKDEANHEI KK 18-32 58 HDM2OA Dec p 2 || HRGKPFQLEA 45-56 59 HDMROB
Dec p 2 SI I HRGKPFQLEA 44-56 60 HDM21 Dec p 2 KPFQLEAVFEANONT 50-64 8 HDMVR1A
Dec p 2 KPFQLEAVFEANONTK 50- 65

WO 2009/022156 PCT/GB2008/002780
HDM224 Der p 2 EAVFEANQNTEKTAK 55-68 11
Der F 2 EALFDANONTKTAK 55-68 35
HDM23n Der p 2 DELEVDVPGIDPNACH 76-88 12
Der F 2 DGLEIDVPGIDTNACH 76-88 36
HDM26A Der p 2 DGVLACAIATHAKIR 131-145 13
Der f 2 NGVLACATATHGKIR 131-145 37
Table 6
Peptide in | Parent Seguence Residues | 88Q ID
Table 3A/B molecule in NO:
parant
HDM30 Der p 7 DEFERHIGIIDLEK 5668 14
Der £ 7 DEFERBVGIVDFK 56-68 38
HDM32 Der p 7 IPLXGELDMRNIQ 6577 15
Der £ 7 VDFEGELAMENIE &5-77 39
HDM3 3 Dar p 7 LDMRNIQVRGLKQ 71~B3 16
Der £ 7 LAMENIEARGLEQD 71-83 40
HDM34 Der o 7 RNIQVRGLEKQMERVG 74-88 17
Der £ 7 RENIEARGLKOQMEKROG 74-88 41
HDM35 Der p 7 RGLEKOMEKRVGDAN 7%-91 18
Der £ 7 RGLEOMRROGDAN 78-921 42
HEM3 A Der p 7 HDDVVEMEYDLAYKL 1o0B-122 19
Der £ 7 HDDIVSMEYDLAYKL 108-122 43
HDM4 QR Der p 7 VEMEYDLAYKIGDLH 112-126 20
Der £ 7 VSMEYDLAYKLGDLH 112-126 44
HDM4 8 Der p 7 TAIFQDTVRAEMTE 187-200 21
Der £ 7 TATFQDTVRKEMTK 187-200 45
HDM4 9 Der p 7 DTVRAEMTEVLAP 182-204 22
Der £ 7 DTVRKEMTRVLAP 182-204 46
HDM51 Dexr £ 7 VDFRGELAMRNIE 65~77 23
Der p 7 IDLRKGELDMRNIQ &5-77 15
HDME1A Der £ 7 VOFXGELAMRNIEAR £5-70 24
Der p 7 IDLKGELDMRNIQVR &E5-79 47

In Table 4, the sequence of Der p 1 from which the “residues in parent” positions are

s derived is the publically available sequence with NCBI Accession No. P08176. The
corresponding sequences for Der p 2 (Table 5) and Der p 7 (Table 6) are NCBI
Accession Nos. P49278 and P49273, respectively. The sequence for Der f | is taken
from NCBI Accession No. P16311, Der 2 is from NCBI Accession No. Q00855
and Der f 7 is from NCBI Accession No. Q26456.

10
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HDMVR18 Dec p 2 RGKPFQ.EAVFEANQ\IT 48-64 10 HDMR22A Dec p 2 EAVFEANONTKTAK
55-68 11 HDW3B Dec p 2 GLEVDVPG DPNA 77-86 61 | HDM230 Dec p 2

GLEVDVRG DPNASH 77-88 62 WO 2009/ 022156PCT/ GB2008/ 002780 | i DVR6B
WO 2009/622156 PCT/GB2008/002780

Exampie 3
MHC Class IT binding search

The aim of this study is to identify a distinct panel of peptides with strong affinities
for the seven most common human MHC Class I HLA-DRB1* allotypes (covering
5 1in total around 63% of the allotypes found in the average Caucasian population). In
order to identify binding peptides in the major House dust mite allergens Der p 1, Der
p 2 and Der p 7. Peptides were identified by an in silico approach known as “peptide
threading” using the commercially available EpiMatrix algorithm (EpiVax Inc.) This
is a bioinformatic analysis of peptides from a sequence for the potential to be
10 accommodated within the binding groove of MHC class I HLA-DR molecules.
EpiMatrix is a matrix-based algorithm that ranks 10 amino acid long segments,
overlapping by 9 amino acids, from any polypeptide sequence by estimated
probability of binding to each of the selected MHC molecules. (De Groot et al., AIDS
Research and Human Retroviruses 13:539-41 (1997)). The procedure for developing
15 matrix motifs was published by Schafer et al, 16 Vaccine 1998 (1998). In this
Example, binding potential for HLA DR1, DR2, DR3, DR4, DR7, DR8, DR11,
DR13 and DR15 is assessed. Putative MHC ligands are selected by scoring each 10-
mer frame in a protein sequence. This score is derived by comparing the sequence of
the 10-mer to the matrix of 10 amino acid sequences known to bind to each MHC
20 allele. Retrospective studies have demonstrated that EpiMatrix accurately predicts
published MHC ligands (Jesdale et al., in Vaccines '97 {Cold Spring Harbor Press,
Cold Spring Harbor, N.Y., 1997)). Successful Prediction of peptides which bind to
multiple MHC molecules has also been confirmed.
Estimated probability of binding to a selected MHC molecule is calculated by
25 EpiMatrix as follows. The peptides are scored by estimating the relative promotion or
inhibition of binding for each amino acid, compared to known MHC binders for a
given MHC aliele. This information is summed across the peptide and a summary
score (EMX score) is assigned to the entire peptide. After comparing the EMX score
to the scores of known MHC ligands, EpiMatrix arrives at an "estimated binding
30 probability" (abbreviated as EBP, but not strictly a probability). The EBP describes
the proportion of peptides with EpiMatrix scores as high or higher that will bind to a
given MHC molecule. EBPs range from 100% (highly likely to bind) to less than 1%
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Per p 2 GVLASAI ATHAKI R 132-145 63 HDMR26C Per p 2 -GVLABAI ATHAKI R 132- 145 64

HDMBO Per
HDMB3 Per

HDVB5A Pew0pods/0RGEKQVKRVGDANV

10

15

20

p 7 DKFERHI G | DLK 56-68 14 HDM32 Per p 7 | Dl AGELDVRN |
p 7 LDVRNI QVRGLKQ 71-83 16 HDMB4 Per p 7 RNl QVRALKQVKRV

{very unlikely to bind).

EpiMatrix analyses were performed on the entire sequence of the Derp 1 as
published in the NCBI database (NCBI accession no: P08176). This analysis
identified core peptides (and their flanking sequences) derived from the above
sequences which are predicted to have good MHC class-H binding, These sequences
are shown below in Table 7A. Tables 7B and 7C show the sequences for the
equivalent analyses of known sequences of Der p 2 and Der p 7, respectively (NCBI
accession nos. P49278 and P49273}.

In Tables 7A - C: “Residues 1n sequence” gives the location of thé peptide
within the sequences that were analysed. The core peptide (mniddle amino acids in
boid) defines the actual binding sequence that was identified during the analysis. The
stabilizing flanks (N-terminal and C-terminal, not bold) were included for use with
the core sequence and are typically required to aid manufacture of the peptides.
“Number of hits” refers to the number of high predicted binding affinities for all
MHC types tested within the sequence. The “EpiMatrix Cluster Scors” is derived
from the number of hits normalized for the length of the cluster. Cluster Score is thus
the excess or shortfall in predicted aggregate MHC binding properties relative to a
random peptide standard. A score of 10 or above is considered to indicate broad
MHC binding properties. Epivax also analysed hydrophobicity of peptides
containing epitopes. Scores of greater than | are considered to be unsuitable for

administration and/or manufacture.

TABLETA-Derpl

Q 65-77 15
G 74-88 17

PCT/GB2008/002780

POB176

ARPS

PO8176 51-67 | LESVEYVQSNGGAINGL| .0.15 5 1087 | 106
P08176 | 72-8% | LDEFENRFLMSAEAFEH| .0.49 6 10.55 ] 107
| EIDLROMRTVTPIRMOG 108

POSIT6 | 111-134 N 024 16 2634
PO8I76 | 142-159 |EORYLRYREQSLDIABO - o) 10 16.43 109
OESYYRYVAREQSCRRE 110

POSIT6 | 188-209 e 170 14 2492

g4



79-92 65 HDVBOA Per p 7 HDDVVSMEYDLAYKL 108-121 19 | BIDNI 39B Per p 7
HDDVVSMEYDLAYKLGDLH 108- 125 66 HDMAOA Per p 7 VSMVEYDLAYI CLGDLH 112-124 20
HDMAOB Per p 7 VSMEYDLAYKLGDL 112-123 67 HDWA8 Per p 7 TAI FQDTVRAEMIK
187- 200 2yOoRDBVAEASPer p 7 TAI FQDTVRAEMIKVLAP 187- 204 @& T/GB2008/002780

DNGYGYFA;NIDLM&IE 0,08 . 1024 11i

PO8176 296-313

TABLE 7B —Derp2

e G
MMYEILCLSLLVAAVAR 112
P495278 [-22 DOVDV 1.24 14 21.8
EPCIIHRGKPFQLEAVE 113
P49278 42-863 EANON -0.50 10 14,62

TABLE 7C-Derp 7

= "_.........:.............—' e T K Rt X B
P49273 1.17 |MMRLLLIAARAFVAVSA| 22 12 20.16 114
ELDMRNIQVRGLEOMER 115
P49273 70-92 VGDANV -0.71 9 123

10 Example 4
Selection of peptides for further testing

Based on the peptides and epitopes identified in Examples 1 to 3, the inventors
selected the peptides shown in Table 8§ for further testing. Some of the peptides

15 selected can be considered to be variants of the peptides of Example 1 to 3, but are
also considered to be peptides of the invention. In particular, residues in bold in
Table 8 indicate alterations from the corresponding residue in the native sequence of
the parent protein. These alterations reduce the formation of peptide dimers and
improve solubility without diminishing the functionality of a peptide asa T cell

20 epitope. The alterations shown are the replacement of a cysteine (C) in the native
sequence with a serine (8) or 5-aminobutyric acid (B), or cystine (C) as indicated.

Additionally, some sequences may comprise more or fewer of the residues of

the parent protein from which they derive, when compared to the sequences of the
peptides of Examples 1 to 3. Thus, such sequences can be considered to represent

25 truncation or extension variants of the peptides of Examples 1 to 3. For example,
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HDVA9 Per p-7 DTVRAEMIKVLAP 192-204 22 HDMVb1l Per p 7 VDFKGELAMR_N | E 65-77
23 HDVb1A Der p 7 VDFKGELAMRNI EAR 65-79 24 HDMLOO Per p 1 RFG | SNYCQ
YPPNVNK 208- 224 69 HDMLOOA Per p 1 RFA SNYSQ YPPNVNK 208-224 70 HOMLOOB Per
p 1 RFG IWBMYE@1156YPPNVNK 208-224 71 HDMLO1l Per p 1  PCT/GB2008/002780

Peptide HDMO3F corresponds to resides 149—165.of Der pl. HDMO3E corresponds
to residues 149-167. Accordingly, HDMO3F can be considered to be a truncation
variant of HDMO3E formed by removal of 2 residues from the N terminus of
HDMO3E. The “residues in parent” positions in Table 8 refer to the sequences of

5 Derpl, Derp2and Derp 7 as used in Tables 4 to 7. Those peptides indicated in
Table 8 which have an N terminai glutamate (E) residue, for example HDMO3K, L,
V and W, may have the glutamate replaced with pyroglutamate to improve
stability during manufacture, without affecting function of the peptide. The data from
further testing of these peptides (Example 5} is typically obtained using peptides

10 where such replacement has taken place.

Table &
Peptide | Parent Secuence Regidues SEQ ID
molecule in NG:
parent
HDMOL Der p 1 IDLROMRTVTPIR 112-124 I
HDMO1A Der p 1 IDLROMRTVTPIRMOGGSEG 112-130 48
HDMG 2% Der p 1 RTVTPIRMOGGSG 118-130 49
HDMO2B Der p 1 RTVITPIRMQGGEG 118~-130 50
HDMO 2D Der p 1 RNQSLDLAEQELVDESASOH 149-167 51
HDMO3E Der p 1 ERNQSLDLARQELVDBASQH 148-167 52
HDMO3F Der p 1 RNQSILDLAEQELVDBAS 145-185 53
HDMO3G Der p 1 QSLDLAEQELVDEASQHG 153-148 BS
HDMO3H Der p 1 LDLABEQELVDBASCHG 153-168 20
HDMO3J Der p 1 LAEQELVDEASQHG 155-168 g1
HDMO3K Der p 1 EQELVDELASQHG 157-168 92
HDMO3L, Der p 1 ELVDBASQHG 155-168 93
HDMO3M Der p 1 RNQSLDLAEQELVDCASCHG 145-168 94
HDMO3N Per p l ENQSLDLAEQELVDCASQHG 145-168 95
HDMO3P Der p 1 SAYLAMRERNQSLDILARQELVDCAS | 143-186 96
HDMO3R Der p 1 QSLDLAEQELVDSASQHG 151-168B 97
HDM0O3S Der p L LDLAEQELVDSASQHG 153-168 98
HDMO3T Der p 1 LAEQELVDSASQHG 155-168 99
HDMO3V Der p 1 BEQELVDSASQHG 157-168 100
HDMO3W Der p 1 ELVDSASQHG 159-168 101
HDMOSA Der p 1l RYVAREQESSRRP 193-205% 54
HDMOSEB Der p 1 RYVAREQSEREP 193-205 55
HDMO7 Der p 1 PNVNKIREALAQT 220-232 1
HOMOSA Der p 1 REALAQTHSAIAVI 226-239 5
HDM1SA Der p 2 DOVDVKDSANHEIKK 1i8~32 57
HDM19B Der p 2 DOVDVKDEANHEIEKK 18-32 58
HDM20A Der p 2 ITHRGKPFQLEA 45-56 59
HDMZ0B Der p 2 SITHRGKPFQLEA 44-586 60
HDMZ1 Der p 2 KPFQLEAVFEANQNT 50-64 8
HDM21A Der p 2 KPFQLEAVFEANQONTE 50-65 9
HDM21B Der p 2 RGKPFQLEAVFEANONT 4B8-64 10
HDM222 Der p 2 EAVFEANONTETAK E5-68 v
HDM23B Der p 2 GLEVDVPGIDPNA T7F-8¢6 61
'HDMZBC Der p 2 GLEVDVPGEIDPNASHE 77-88 62
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NYCQ YP PNVNKI REA 213-228 72 HDMLO1A Per p 1 NYSQ YPPNVNKI REA 213-228 73
p 1 NYSQ YPPNVNKI REA 213-228 74 HDMLO2Z Per

| i DMLD1B Per

205-217 75 HDMLO2A Per

| SNYEQ wO05edh7213¢ HDMLO3 Per

p 1 NAQRFA SNYSQ 205-217 76 HDMLO2B Per
p 2 KGQYDI KTI " WNVPKI ABc9a:Bhad002780

p 1 NAQRFG SNYCQ
p 1 NAQRFG

HDMZ26E |Der p 2 GVLASATATHAKIR 132-145 63
HDM26C | Der p 2 GVLABAIATHAKIR 132-145 64
HDM3 0 Der p 7 DKFERHIGLIDLK 56-68 14
HDM3 2 Der p 7 TDLRGELDMRNIQ 65-77 15
HDM3 3 Der p 7 LDMRNIOVRGLEQ 71-83 16
HDM3 4 Der p 7 RNIQVRGLKOMKRVG 74-88 17
HDM35A | Der p 7 RGLKOMKRVGDANV 79-392 65
HDM3SA | Der p 7 HDDVVSMEYDLAYKL 108-121 19
HDM3SB | Dexr p 7 HDDVVEMEYDLAYKLGDLE 108-125 §6
HDMa0A | Der p 7 VSMEYDLAYKLGDLH 112-124 20
EDM40B | Dexr p 7 VSMEYDLAYKLGDL 112-123 £7
HDM4 8 Der p 7 TAIFODTVRAEMTE 187-200 21
HDM4BA | Der p 7 TAIFQDTVRAEMTKVLAP i87-204 68
HDM4 9 Der p 7 DTVRAEMTKVLAP 192-204 22
HDMS 1 Dexr p 7 VDFKGELAMRNIE €5-77 23
HDM51A | Der p 7 VDFEKGELAMRNIEAR 65-79 24
HDMi00 | Der p 1 REGISNYCQIYPPNVNK 208-224 69
HDM10OA | Der p 1 RFGISNYSQOIYPPNVNE 208-224 70
HDMi00B | Der p 1 RFGISNYBQIYPPNVNK 206-224 71
HDM101 | Der p 1 NYCQIYPPNVNKIRER 213-228 72
HDM101A | Der p 1 NYSQIYPPNVNKIREA 213-228 73
HDM1D1B | Der p 1 NYBQIYPPNVNKIREA 213-228 74
HDM10Z | Der p 1 HAQRFGISNYCQT 205-217 75
HDM102A | Der p 1 NAQRFGISNYSQT 205-217 76
HDM102B | Der p 1 NAQRFGISNYBQI 205-217 77
HDM103 | Der p 2 XKCOOYDIKYTWNVDKIAD 95-116 78
HDM104. [ Der p 2 WNVPKIADKSENV 205-121 79
HDM201 | Der p 1 ESVKYVOSNGGAT 52-64 80
HDM202 | Der p 1 DEFKNRFLMSAEAFE 73-87 81
HDM202D | Der p 1 FKNRFLMSAER 75-85 102
HDMZ02E | Dexr p 1 FKNRFLMSAE 75-84 103
HDMZO02H | Der p L EFKNRFLMSAE 74-84 104
HDM2C3A | Der p 1 DLROMRTVTPIRMQGGCGS 113-131 82
HDM203B | Der p 1 DLRQMRTVTPIRMQGGEES 133-132 83
HDM204 | Dexr p 1 SAYLAYRNQSLDLA 143-156 g4
HDM205 | Der p 1 SYYRYVAREQS 190-199 85
HDMZ06 | Der p 1 DNGYGY FAANIDLMMIEE 296-313 8¢
HDM206A | Der p 1 NGYGYFAANIDLMM 287-310 87
HDM207 | Der p 7 DMRNIQVRGLKQMKRVGD 72-104 EE
Example 5
Cytokine release assay and selection of peptide combinations

5 Cytokine secretion profiles from PBMC’s are analysed in response to the

peptide stimulation using the peptides from Example 3. Supernatants from the

cytokine release assay are tested for the presence of 2 cytokines, IFN-y and [L-13,
using ELISA assays. Cytokine secretion profiles from PBMC’s were analysed in
response to the peptide stimulation using the peptides indicated. Supernatants from

10 the cytokine release assay were tested for the presence of 2 cytokines, [FN-y and IL-
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78 HD1109 Per p 2 WAVPKI APKSENV 109- 121 79 HDMRO1 Per p 1 ESVKYVQSNGGAI -~
52-64 80 11DWR02 Per p 1 DE FI CNRFLMSAEAFE 73-87 81 HDMR0O2D Per p 1

FI Gl TRFLMSARA 75-85 102 11DW2O2E Der p 1 FKNRFLMSAE 75-84 103 HDMR20211 Per
p 1 EFl QwBLdBAER217Z¢- 84 104 HDMRO3A PCT/GB2008/002780

13, using either an ELISA assay or a multiplex bead array assay.

A typical cytokine release assay requires 40x10° PBMC’s per subject. In
more detail, 250pl of a 200ug/ml solution of the appropriate antigen or peptide
concentration is distributed into the appropriate wells of 48 well plates. Plates are

5 the incubated in a humidified 5% CO; incubator at 37°C for a maximum of 4 hours.
250ul of a 5x10° cell/ml PBMC suspension is then added to each well and the plates
returned to the incubator for 5 days. Following stimulation, samples of culture
supernatant are harvested for testing by ELISA or multiplex bead assay according to
standard protocols.

10 11-13 and IFN-gamma responses to each peptide were scored as positive T cell
epitopes provided the amount of cytokine produced in the well for that peptide
exceeded 100 pg/ml, i.e. 100pg per 1.25x10° cells. Thus, an individual was
considered to have responded to a peptide if cells from that individual
yielded a response greater than 100pg/ml for either II-13 or IFN-gamma. The

15 percentage of responders to each peptide is shown in Figure 2.

The top five peptides by percentage of individuals with an II-13 or IFN-
gamma response greater than 100 pg/ml are HDM203B, HDM201, HDM205,
HDM203A and HDM202, and (SEQ ID NOS. 83, 80, 85, 82 and 81).

HDM?203A and 203B are variants of the same sequence with 203B modified

20 such that a serine replaces a cysteine (at the third residue from the C terminus) to
achieve better manufacturability and stability. Thus a preferred combination of
peptides should comprise at least one of these peptides or a vanant thereof,

The next most potent peptides are HDMG9A, HDMO313, HDMO3E,
HDMI101, HDM101A, HDM101B (SEQ ID NOS: 5, 51, 52, 72, 73 and 74). A

25 preferred peptide combination may typically comprise at least one additional peptide
selected from this group. Of this group HDMO03D and HDMO3E are sequence
variants of each other with serine and aminobutyric acid (respectively) replacing
cysteine (at the fifth residue from the C terminus of the native sequence of Derp 1)
to achieve better manufacturability and stability. These sequences are considered

30  equivalent.
Further variants of HDMO03, namely HDMO03V and HDMO3W (SEQ ID NO.
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Per p 1 DLRQVRTVTPI RMQGGCGS 113- 131 82 HDMR203B Per p 1 DI NQVRTVTP | RMOGG SG
S 113-131 83 HDM204 Per p 1 SAYLAYRNQSLDLA 143-156 84 FIDM205 Der p 1
SYYRYVAREQS 190-199 85 | HDMR206 Per p 1 DNGYGYFAANI DLMM EE 296- 313 86
HDMVROGA Res 2mokizNGYGYFAANI DLMV 297- 310 87 8DMR07 Per  pcEddvRiv@REL KQVKRVGD

100 and 101} are also considered to be suitable. These variants are fragments
comprising a truncation down to the last eleven or ten (respectively) C terminal
residues of HDMO3D. These peptides are not included in the assay described above,
but on testing are considered to be at least equivalent to HDMO3D (data not shown).

5 HDM101, HDMI101A, and HDM101B are also sequence variants of each
other, with HDM101A having a serine and HDM 101B having an aminobutyric acid
replacing a cysteine in HDM101 (third residue from the N terminus). All three
HDM101 series peptides are considered equivalent, with HDM101A or HDM101B
preferred for manufacturability and stability.

10 Of the remainder peptides tested the following have responses in >25% of the
individuals tested: HDMO1 [Der pl], HDMO1A [Der p1], HDMO6A [Der p2],
HDMO7 [Der p1], HDM19A [Der p2], HDMZIA. [Der p2]}, HDM23C [Der p2],
HDM26B [Der p2], HDM35A4 [Der p7], HDM48 [Dér p7}, HDMS51A [Der £ 77,
HDM102A [Der pl], HDM204 [Der p1} and HDM206 {Der p1] (SEQ ID NOS. 1,

15 48, 54, 56,57,9, 62,63, 65, 21, 24, 76, 84, and 86 respectively). A preferred peptide
combination may typically comprise at least one addifional peptide selected from this
group. When considering which additional peptides to add to the mixture,
representatives from this final group should preferably be chosen from epitopes
drawn from Der p2 and Der p7 since the previous groups are dominated by Derp 1.

20  HDM26B [Der p2} and HDM 35A [Der p7] are particularly preferred. Additional
studies (data not shown) demonstrate that these are the best performing peptides from
Der p 2 and Der p 7 respectively.

Figure 3 shows the number of individuals who respond to a core mixture of
HDM201, HDM202, HDM203B and HDM205. The incremental effect of adding

25 HDMO03D and HDMI101A, and the further incremental effect of adding HDM26B
and HDM235A. is also shown. The benefit of adding epitopes from the second and
third group of peptides is clearly shown.

Importantly, adding peptides 03D,26B,35A,101A to the core mixture
converted 4 individuals from non-responders to responders. It is aiso apparent that

30 removing one of the peptides 201, 202, 203B or 205 from the mixture would not

reduce the number of overall responders to the proposed mixtures as most people
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72-109 88 Exanple 5 Cytokine rel ease assay and sel ection of peptide

conbi nati ons 5Cyt oki ne secretion profiles fromPBMC s are analysed in
response to the peptide stinulation using the peptides from Exanple 3.
Super nat amOS0PORTE he cyt oki ne rel ease assay are test @dTRINROEBHE27Pr esence of
2 cytokines, IFN-ry and IL-13, using ELI SA assays. Cytokine secretion
profiles fromPBMC s were analysed in response to the peptide stimulation
usi ng the peptides indicated. Supernatants from 10 t he cytoki ne rel ease
assay were tested for the presence of 2 cytokines, [FN-ry and IL- 13,
using either an ELISA assay or a nultiplex bead array assay. _ A

typi cal cyt okdvadhreepraverespnnsss ip Bugpepade gremo@msmegloa@trat@ﬂbfwe, “ln nore
detail, 250#1, of a 200/ 1g/ t i igen or peptide
concentrati o‘ﬁ"mlcé Sl%ﬁvétsrl?lé%tre ltlég(%r% ? %gn 12%16% g%?lﬁg/gg?%lp sﬁgﬁ% wel | pl ates.
Pl ates are 5yphetsncubated in a hunmidified 5% C®2 incubator at 37C for a
maxi mum of 4 hours. 250gl1 of a 5x | 06 cell/rnlPBMC suspension is then
added to each well and the plates returned to the incubator for 5 days.
Fol |l owi ng stimul ation, sanples of culture supematant are harvested for
testing by ELISA or nmultiplex bead assay according to standard protocols.
1011-13 and | FN-ganma responses to each peptide were scored as positive T
cell epitopes provided the amount of cytolcine produced in the well for

t hat peptide exceeded 100 pg/m, i.e. 100pg per 1.25x106 cells. Thus, an

i ndi vi dual was considered to have responded to a peptide if cells fromthat
i ndi vi dual yi el ded a response greater than 100pg/nil for either ft-13 or
| FN- ganma. The 15 percentage of responders to each peptide is shown in
Figure 2. The top five peptides by percentage of individuals with an

11-13 or | FNgamma response greater than 100 pg/m are HDM203B, HDWROI,
HDMVRO5, HDWMRO3A and HDWR02, and (SEQ I D NOS. 83, 80, 85,82 and 81). HDMWMRO3A
and 203B are variants of the same sequence with 203B nodified 20 such that
a serine replaces a cysteine (at the third residue fromthe Ctermnus) to
achi eve better manufacturability and stability. Thus a preferred

conbi nati on of peptides should conprise at | east one of these peptides or a
vari ant thereof. The next nost potent peptides are HDMXOA, HDMIBD,
HDMOBE, HDMLO1, 1-IDM O A, HDM OB (SEQ ID NOs: 5, 51, 52, 72, 73 and 74).
A 25 preferred peptide conbination may typically conprise at | east one

addi tional peptide selected fromthis group. O this group HDMXBD and
HDMX3E are sequence variants of each other with serine and am nobutyric
acid (respectively) replacing cysteine (at the fifth residue fromthe C
term nus of the native sequence of Der p 1) to achieve better

manuf acturability and stability. These sequences are consi dered 30
equi val ent. Further variants of HDWMD3, nanely HDMO3V and HDMXBW (SEQ I D NO.
100 and 101) are also considered to be suitable. These variants are
fragnents conprising a truncation down to the |ast eleven or ten
(respectively) C termnal residues of HDMXB3D. These peptides are not
included in the assay descri bed above, but on testing are considered to be
at | east equivalent to HOMX3D (data not -shown). 51-1DML01, HDM O A, and
HDMLO1B are al so sequence variants of each other, wth HDM O A having a
serine and HDM 101B havi ng an am nobutyric acid replacing a cysteine in
HDMLO1 (third residue fromthe Ntermnus). Al three HDMLO1l series

pepti des are consi dered equivalent, with HDM OLA or HDM O1B preferred for
manuf acturability and stability. 10O° the renmai nder peptides tested the
foll ow ng have responses in >25% of the individuals tested: HDWM1 [Der pl],
HDMOLA [ Der pl], HDMXGA [Der p2],
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HOMD7 [Der pl], HDMLOA [Der p2], HDMRI A [Der p2], HDWR3C [Der p2], HDVRGB
[ Der p23, HDMB5A [Der p7], HDWA8 [Der p7], HDVMbl A [Der f 7], HDMLO2A [ Der
pl], HDW0O4 [Der pl] and HDVMRO6 [Der pl ] (SEQ ID NOS. 1, 15 48, 54, 56,

57, 9, 62, 63, 65, 21, 24, 76, 84, and 86 respectively). A preferred ‘

pepti de conbination may typically conprise at | east one additional peptide
selected fromthis group. Wen consd a9 which additional peptides to add
to the m xture, representatives frs(Elgjg Mg final group should preferably be

chosen from epitopes drawn from.Der p2 and Der p7 since the previous groups
are. donm natet TBRPSBER foF 1 ToRCYIRPB R FSRE AHTTER UM MBRASERTEDRY p7] are
parti cul %jeylséyogfcgﬁ,gﬁgng:Addi tional studies (data not shown) denonstrate

t he

that these are th est performn [Ee tides fromDer p 2 and Der 7
respectively. (l)apoiy;ﬁpgdﬁléf@]f)mg“ U@QMMB@FPIBN@G@SQ%%I s who respond to

a core mxture.. H w.kpe-increnental

ef fect of addﬁﬁggﬁgmﬁ%géﬁﬁc%%gg’w%%l urglt%ﬁ/éi;rmlﬁﬁécgenent al effect
of addi ng HDMVB&BpapileHDNBRA 9 & Hl @oins hcodnthailtenfyzned rdzicofcoaddimefepi t opes
fromthe second and third gro (p_of peptides is clearly shown. Inportantly,
addi ng pepti des 03D,ﬂ?36%9%@3’ﬁ\?9161%0f0 the core mixture converted 4

i ndi viduals from nQ@'sEnﬁEHW@i'&l%h&@a{ﬁe%%tpm@g%rﬁolog%tdﬁe@éq%@n&%ﬁ)em that 30
renovi ng one of the peptides 201, 202, 203B or 5 fromthe m xture would
not reduce the nunmbahicfscgueaealsicapablpyndersing an e igrbpobesearncewi es as
nost people have t%ﬁ ee or four responses to this peptide group. This is
denonstrated in Figure 4, which shows simlar results for a core m xture of
HDVRO1, HDM2O3BiipnchriHRMIOEolyfehtdd\dbcdrding t6 ginpeisdrtih amidfvarianisea i N preventing
or treating allergy to house du mtes by tolerisation conpri.si nfg: (1) a
pol ypept i de of P‘PJIWG%OBEMF’RW@S@}M SPIPIFS a4Cjah PSR Ol

pol ypept i de acgolidghd Geprdsknts Wagkei n said variant is a polypeptide of
length 9 to 30 am no acids that conprises a region consisting of: - the
sequence of (i); or aframssyeichecequiicelol biiorat | east 70% honol ogy to the
sequence of (i) which sequence_i.s capabl.e of taleri.sing an individual to

t he sequence of (i )'.a oY '%uie)o(?%fr@%@?@ﬁ?t%fsgﬁlleﬁg? ﬁ)@étl de according to (i),
wher ei n sahidh v@jukgdtis tpablepololppty adndbidugingtie Qqtacd0f dpamiciaagi ds t hat

conprises, a region consisting of sequence that represents either: - a

fr 28 ment GRSt ﬁga@@%fa%ﬁwwmkgsi gnd @wr@gamﬂ@%v@@a%ﬁ%%t gcaﬁtﬂa@/ MH%Y t he
sequence @f..(k) 1\{%’“ Gh S BAULRGE: {hs <&RPARI g (9f tolerising an individual to

t he sequencag§ofw?i Oanfaj has a Iengtsﬁﬁof at (?east 9 ami no acids, and wherein
sai d honol ogue has at |east 70% honol ogy to any 9 contiguous am no acids in

t he seque of (). 2. The conmpesition.acgording.to.clajm itionally
conpr 1 o1 iy e oY eiceebe? TRBtE A BRI EERCRiN S b B s i arece,
HDMOBW ELNDSASQEIVE Y O0SAG@A, amMites eoR YasAReO s ndDM3vwel aim 1 (ii) or
(iii). 3._The caonposition according to claim1l or 2 consisting of the

pol ypept | Be¥DPSAS 38%?-.@@\%*\9@%5%@@%@3@ HOVCSWIEL VDSASQHG,  HDVR6B
GVLASAI ATHAKL1R;, HDVB5A RGLKQVWKRVGDANV; HDMLO1A NYSQ YPPNVNKI REA; HDWRO1

ESVKYVQSNGGAI ; and HDM205 SYYRYVAREQS; or a variant thereof as defined in
claim1 (3ihheepmpnyition decoffifre toshapodi ariZoensigiingefiitheeeblypeptdeion 2 or 3,

wherein the gluta i term nus of the polypeptides
of HDVRO1 ESVKWQSW%%%@?@%@%W%%% is replaced with

pyrogl utamate. 5. TheMoompBEVDISeIsCadGording to any one of the preceding
clainms, wherein the _conposition: i S, capable of tolerising at |east 50%
or at |east 60% of %Db@ﬁglG%}“Aﬁﬁ%%%ﬁ@Ral lergic individuals in the

popul ation; and/or pE)36ANRGI RERRkVEEAS vone further polypeptide up to a
total of thirteen unique/different polypeptides, wherein the further

pol ypeptides: - conpPMl@la et Wakiltighat | east 70% sequence identity
to at least 9 or %BP@%EESW ﬁ%r&]oAlag]imds inany of SEQID NO 1 to 104
an 9 ‘

as shown in Tabl es at” are not anongst the pol ypeptides
al ready sel ected; ambDM205 SYYRYVAREQS;

or a variant thereof as defined in claim 1 (ii) or (iii).
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- are 9to 30, 9to 20 or 13 to 17 amno acids in length; and/or c)
conprises up to a maxi mnum of thirteen polypeptides. 6. The conposition
according to any one of the preceding clains, wherein one or ore of the

pol ypepti des have one or nore nodifications selected fromthe foll ow ng:
(iI)Ntermnal acetylation; (ii) Ctermnal amdation; (iii) one or nore
hydr ogen ,on, the side chai ] f _Argjni: 1l ced with a
met hyend: Potarosf oyt el P Sror S A TP R 9°° T
conposi t irpnNasaondiofghe @ drytidnef oIDN el PSeEFHQIINGGAI rsd/whdDdI03 Vat | east
one of the pegﬁides_has bgﬁnﬁgngin?ered to be soluble such that it

conpri seLYPRAP@HM RaIrlaced pie PYEGEHBE®of the peptide which flank a T cel
epitope: one to six contiguous am no acids corresponding to the two to six
contiguous amno acids imediately Ntermnal to said residues in the
sequence SfTht hemprsoiosiacdrdiomtavi dcdnetth shqpepreiding cipampaselereigmly or i) C
termnal to the residues of the peptide which flank a T cell epitope: one
to six cdﬁ?ﬁﬁﬁﬁﬂ% ani no acids corresponding to the one to six contiguous
ami no aci ds i namdigtelkyf Gl Madast WU heat Saisb0vest dpes! bhditshmitsequence of
the protein fromwhich the peptide derives; or iii) both Nand C termna
to the resi due%”%&lct”rﬁ’é“%&t‘ilc%‘fW“éﬂﬁ’oﬂa&ﬁi’ra T cell epitope, at |east one
am no acid sel gc : : W]l . b&eide hb st & giiners agktamat e and
aspartat e, mhe?g%ﬁg¥%%9%g%$g§gﬁ??gn gébgﬁggpgﬁ%?ity of at |east 3.5ng/nl
and the T cel | vegid/dfferchigmlgpegtidlasbivhireip tof furé@sispadyrentidessng/ m ; and / or
wherein at | east one of .the peptides i.neered. ubl e such
that: iv) any cysféPW8“$ﬁ%$§ﬂé§e%ﬁwpg%ﬁﬁgf?@é%gg%ﬁg%ggﬂg$%%%2a%§%tide are
replaced with seri ngnfc @néginehutiys iddsdiaiagy oBSEQADNOV) taariy akyldvophobi c
residues in the up to three amno acids at the g or C L%rning of the
native sequence of % hablpehto ¢jand SIEEHS AP HBES BHMYRBUIFTAILASY cel

epi tope, are del etedi.@pdf@r Vi) any two consecutive anmino acids
conprising the sequence ‘Asp-Ay in the up to four amno acids at the Nor C
term nus of the nat-iave? seifuéne @l of 13 tvel Toapnd dads wWHendth:and/onot conprised in
aTcell epitope, are deleted. . 8 The . it according to any one of
t he ‘precedi ng T%WHE”%H&F@ﬁﬁ“@%@HmH§F§B§%g¥$§ehg%ga concentration in the
range of 0.03 10 200 nnol/m, 0.3 to 200 nnol/m. or 30 to 120 nnol/m . 9.
A conposition or vector for use in prexen;in or.trea%in al | er ¥ to dust
mtes by ¢oihercPrEarsiven wReidgiiornY gragidhepreasinHamss WPHE ‘%5% §es as
defined i I IT5: ' ' SPpab! flo®XRr essing said
poIypepti@gﬁh§%§?§%35$§§ﬂ%25g?ﬁg%ﬁgggﬁﬁggggﬁ?on ortszgkor%%bnprises bet ween
four and thirt éenN winfifidreetylapob;ynucl eot i de sequences which each encode a
different polypeptide. .10., A product containing between four and thirteen
pol ypepti des, ?ﬁ%ﬁk’ Hﬁlﬂnggﬁvgeptide of the composition of claima1,

wherei n each difiif esestmpohyPepéi detieside@hais iamines afaeogisinesedar Bysneor
sequential use in preventing or treating allergy to house dust mtes by

tol erisation, 6%¥$@%&WW?YWHgﬁ6W%@PH% product further includes the

pol ypepti des of: itiion of any one of clainms 2 to 5. 1L A

pol ypepti de Of(ﬁ%§§8%§5%3 o VTPI RMQGGSGS, or a variant thereof as defined
in claim2l (ii)vghogphonjlationl2. A pharmaceutical formulation for use in
preventing or treating allergy to dust mtes by tolerisation conprising a
conposition or vector according to any one of clainms 1 to 9 or a product
accor di Ng7I Phcdoipakilifi a@delify phar e ebihe padckdinaclaipd ahtreinca taaitene of

di luent, optionally wherein the conposition, vector .or product is

f or nul at ethefrsptidns ks bricngiges ad (oohf Soﬂééﬁdﬁl“c%g’r‘ﬁ WFQTPATS®on, epi cut aneous

adm ni strati o SYQGEMANEQY S AL BE S batd@Rvhidiplkngrali dighei strati on,
intradermal adm nistration, buccal admnistration or for "adm ni stration by
i nhal ation or lyeinjiecontgnoeus adino Thids eonppxidingdn thestwoehisiexnfignodhy one of
clains 1 to 9 or .product as.defined in clai , Lt | v-sconmprising a
further pol ypeptt ac#%* éwgﬁgFpﬁggmﬁwgﬁﬁﬂ2%%§F%§9§hg%ﬂ@ﬁ%ﬁ 6@ to the
further pol ypephi@® i &h@anhe pdfide Aerives; anitor 0 met hod of det ermi ni ng
whether T cells recogni ze a pol ypeptide as defined in claim21 conprising
contacting said T cells with said pol ypeptide and detecting whether said T
cells are stimulated by said polypeptige. 15. An in vitro nethod of
determ ni ng whether an individual has of is at risk of a condition wherein
the condition is characterized by allergic synptons in response to a house
dust mte allergen, the nethod conprising testing whether the individual
has T cells which respond to a conposition as defined in any one of clains
1 to 9, thereby determ ning whether the individual has or is at risk of the
condition; optionally wherein a T-cell response to said conposition is



ii) C terminal to the residues of the peptide which flank a T cell epitope:
one to six contiguous amino acids corresponding to the one to six contiguous
amino acids immediately C terminal to the said residues in the sequence of the
protein from which the peptide dertves; or
iii) both N and C terminal to the residues of the peptide which flank a T cell
epitope, at least one amino acid selected from arginine, lysine, histidine, glutamate
and. aspartate,
wherein the polypeptide has a solubility of at least 3.5mg/m} and the T cel epitope has a
solubility of less than 3.5mg/ml; and /or
wherein at least one of the peptides has been engineered to be soluble such that:
iv) any cysteine residues in the native sequence of the peptide are replaced with
serine ot 2-aminobutyric acid; and /or
v) any hydrophobic residues in the up to three amino acids at the N or C terminus
of the native sequence of the peptide, which are not comprised in a T cell epitope,
are deleted; and/or
vi) any two consecutive amino acids comprising the sequence Asp-Gly in the up to
four amino acids at the N or C terminus of the native sequence of the peptide,

which are not comprised in a T cell epitope, are deleted.

8. The composition according to any one of the preceding claims wherein each
polypeptide has a concentration in the range of 0.03 to 200 nmol/ml, 0.3 to 200 nmol/ml
or 30 to 120 nmol/ml.

9. A composition or vector for use in preventing or treating allergy to dust mites by
tolerisation wherein in place of any one of the polypeptides as defined in claims [ to 5 is
a polynucleotide capabie of expressing said polypeptide, optionally wherein the
composition or vector comprises between four and thirteen different polynucleotide

sequences which each encode a different polypeptide.
10. A product containing between four and thirteen polypeptides, including a polypeptide

of the composition of claim 1, wherein each different polypeptide is for simuitaneous,

separate or sequential use in preventing or treating allergy to house dust mites by
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tolerisation, optionally wherein the product further includes the polypeptides of the

composition of any one of claims 2 to 5.

11. A polypeptide of HDM203B DLROMRTVTPIRMQGGSGS, or a variant thereof as

defined in claim 1 (ii) or (iii).

12. A pharmaceutical formulation for use in preventing or treating allergy to dust mites
by tolerisation comprising a composition or vector according to any one of claims 1 to 9
or a product according to claim 10; and a pharmaceuticaily acceptable carrier or diluent,
optionally wherein the composition, vector or product is formulated for oral
administration, nasal administration, epicutaneous administration, subcutaneous
administration, sublingual administration, intradermal administration, buccal

administration or for administration by inhalation or by injection.

13. The composition as defined in any one of claims 1 to 9 or product as defined in claim
10, additionally comprising a further polypeptide allergen for use in tolerising an

individual to the further polypeptide allergen.

14. An in vitro method of determining whether T cells recognize a polypeptide as defined
in claim I comprising contacting said T cells with said polypeptide and detecting whether

said T cells are stimulated by said polypeptide.

15. An in vitro method of determining whether an individual has or is at risk of a
condition wherein the condition is characterized by allergic symptoms in response to a
house dust mite allergen, the method comprising testing whether the individual has T
cells which respond to a composition as defined in any one of claims 1 to 9, thereby
determining whether the individual has or is at risk of the condition; optionally wherein a
T-cell response to said composition is measured by contacting the composition with T
cells in a sample taken from the subject, under conditions which allow the composition
and the T cells to interact; and determining whether or not any of the T cells are
stimulated and thereby determining whether or not a T-cell immune response is present

or absent.
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